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TO REVIEW AVAILABLE DATA AND ORGANIZE FOR 
MANAGEMENT DECISION 

• COMPARE MEASURED TO SPECIFIED PERFORMANCE 

• DESCRIBE TEST METHOD AND SEQUENCE 

• REPORT FAILURES AND LIENS 
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MULTIPLEXER 


[SBRC] 

A SlIBSIUIAHY Of 
HUGHES AIRCRAFT COMPANY 


• FUNCTIONS AND REQUIREMENTS 

• DESIGN 

• TESTING PROGRAM & DISCREPANCY HISTORY 

• FLIGHT UNIT PERFORMANCE 

• WAIVERS, DEVIATIONS, & RELIABILITY 
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SENSOR SIGNAL PROCESSING (100 SENSORS) 


FORMATTING AND ENCODING 

• SENSOR DATA 

• TELEMETRY DATA 

O SPACECRAFT TIME CODE 
O LINE LENGTH CODE 

INSTRUMENT TIMING AND SYNCHRONIZATION 
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MULTIPLEXER REQUIREMENTS 


rSBRCl 

A WMMMT Of 
•WOHII MMMTI COMTMII 


• 100 INPUTS 

DIFFERENTIAL 52 KHZ 

• DC RESTORE ± 0.06%, r = 6.5 ±2 MSEC 

• THRESHOLD ACCURACY 

±% LSB RMS 

• BASEPLATE TEMP 50°C MAX DESIGN 

• 85 MBIT PN CODED OUTPUT 
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DATA FORMAT DURING SCAN 


i 


MIRROR 

POSITION 




DATA 


B 

14 

» VIDEO DATA 

B 

DC 

R 




LS = LINE STOP 

LL = LINE LENGTH 

DCR » DC RESTORE 

C - CALIBRATION 

L = PN LINE START 

TC = TIME CODE 9/H2 
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MINOR FRAME FORMAT 


32 BIT MINOR FRAME SYNC 


S/C TELEMETRY 


BAND 1 SENSOR 1 | BAND 2 SENSOR 1 1 BAND 3 SENSOR 1 1 BAND 4 SENSOR 1 1 BAND 6 SENSOR 1 1 BAND 7 SENSOR 1 


BAND I SENSOn 3 | BAND 2 SENSOR 3 1 BAND 3 SENSOR 3 | BAND 4 SENSOR 3 I BAND 5 SENSOR 3 I BAND 7 SENSOR 3 


AND 1 SENSOR 15IBAND 2 SENSOR 15|BAND 3 SENSOR 15|BAND 4 SENSOR IBlBAND 6 SENSOR 15|BAND 7 SENSOR 15 


BAND 1 SENSOR 2 | BAND 2 SENSOR 2 |BAND 3 SENSOR 2 | BAND 4 SENSOR 2 | BAND 6 SENSOR 2 I BAND 7 SENSOR 2 


BAND 1 SENSOR 4 | BAND 2 SENSOR 4 | BAND 3 SENSOR 4 | BAND 4 SENSOR 4 I BAND 5 SENSOR 4 I BAND 7 SENSOR 4 


AND 1 SENSOR 14|BAND 2 SENSOR 14|BAND 3 SENSOR 14|BAND 4 SENSOR 14|BAND 5 SENSOR 14IBAND 7 SENSOR 14 


14 


AND 1 SENSOR 16|BAND 2 SENSOR 16 


3 SENSOR 16IBAND 4 SENSOR 1 




BAND 7 SENSOR 16 
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ANALOG 

INPUTS 


SPACECRAFT 
TELEMETRY 
TIME CODE 
LINE LENGTH CODE 


♦ 30 VDC 


LINE START/STOP 
AND RETICLES 


ANALOG 

MODULE BAND 1 

* 


-» 

BAND 2 

1— 




PSEUDO 

NOISE 

ENCODER 


DATA OUT 

84.903 

MBPS 


BANDS 


DIGITAL 

MULTI- 

PLEXER 

MX14 


BAND 7 


LOW RATE 
MULTIPLEXER 
MX 13 


POWER 
SUPPLY 
MX 16 


TIMING - MX09 THRU MX12 


UNIT HIGH 
SPEED TIMING 


LOW SPEED 
TIMING 


OUTPUT 
BUFFERS MX16 


<3 

& 


BUFFERS _ 

T/H AND 

J 

W 

[ 

(4) 

“ MUX 

BAND 6 

H ! 



c 


V 


>•1 , * 


ft 1 

• BUFFERED LINE STOP 

;*i i 

• LINE STOP DELAYED 

w 

• SMA CLOCK 


• SLC CLOCK 

5 l I 

• INPUT DATA READ 

T 1 

CLOCKS 

i 

• POWER SUPPLY 


SYNC CLOCKS 
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• SIZE = 14.0 IN. L BY 10.4 IN. W (MOUNTING SURFACE) BY 6.9 IN. II 

• WEIGHT = 27.5 LB 

• POWER = 117.1 W AT 30.0 V INPUT 

• MODULAR WITH PLUG-IN MODULES AND WIRE WRAP INTERCONNECT 
® MULTIPLE USE HYBRID MICROCIRCUITS FOR ANALOG FUNCTIONS 

• STANDARD LOGIC FAMILIES (ECL 10,000; 54S; 54LS) 

• UNREGULATED POWER SUPPLY - MULTIPLEXER GETS REGULATED 
INPUT FROM INSTRUMENT SUPPLY 

t t ' 
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UNIT TEST 
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A SUBSIDIARY Of 
UUiilllS AIRCHAf V COMfANV 



COMPUTERIZED TEST STATION 

• PROVIDES INPUTS 

• MONITORS AND ANALYZES OUTPUTS 

• CONDUCTS AUTOMATED AND MANUAL TESTING 
TESTS VERIFY 

• SIGNAL PROCESSING PERFORMANCE ACCURACY 

• INPUT/OUTPUT LEVELS, FORMATS 

• POWER DISSIPATION 
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PROTOFLIGHT MULTIPLEXER 
TEST SEQUENCE 
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POWER SUPPLY AND 
TELEMETRY STATUS 
(LOW. NOMINAL, HIGH BUS) 
INPUT CURRENT 
SECONDARY VOLTAGES 
ALL TELEMETRY 


SERIAL DATA 
FORMAT TEST 

(AUTOMATED CHECK) 

• PN CODE 

• SYNC PATTERN 

• TIME CODE 

• SPACECRAFT TELEMETRY 

• MAJOR FRAME COUNT 

• RETICLE PATTERN 

• LINE STOP 

• LINE LENGTH CODE 

• PN 


DC GAIN 

FREQUENCY RESPONSE 
DC RESTORE t 
DC RESTORE 
ACCURACY 
DROOP RATE 






1 


A/D CONVERSION 


CROSSTALK 

ALL 

CHANNEL 

PAIRS 


OUTPUT 

SIGNAL 

WAVESHAPES 

AND 

TIMING 

► 

1 

INPUT 

SIGNAL 


ALL 100 
CHANNELS 




LEVELS 

9/8 2 
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IIM MAIN 
MA1 11 M 


SIGNAL PROCESSING 
PERFORMANCE 


PARAMETER 


SPECIFICATION 


FLIGHT PERFORMANCE 


SAMPLE RATE 


104.04 X 10^/SEC ± 0.1° I 104.035 KHZ 


3 (IB FREQUENCY 


300 KHZ < f < 800 KHZ ALL PASS 


DC RESTORE ACCURACY 


±2.5 MV MAX 


±1.4 mV 


DC RESTORE r 


6.5 ± 2.0 MSEC 


5.1 MS TO 6.5 M8 


CROSSTALK 


-46 dB OR BETTER 


64 OF 4560 TE8T8 MARGINAL 


A/D CONVERTER 
THRESHOLD ACCURACY 


e « 7.02 MV RMS MAX 


3.399 MV < e < 6.431 MV 


COMMON MODE 
REJECTION RATIO 


30 dB MIN 


ALL CHANNELS PASS 
44 dB MIN MEASURED 
AT HYBRID LEVEL 


31170 135 


DC RESTORE DROOP RATE *^3.3 MV/SEC AT 25° ^ 8ENSOR8 > 3.3 MV/8EC 

HIGHEST VALUE ~ 5.04 MV/8EC 







HYBRID TESTING 


[smicj 

A SUBSIDIARY or 
HUGHES AIRCRAFI COMPANY 


• MAX PRACTICAL BOND PULL TEST 

• INITIAL TRIMMING AND CHECKOUT 

• PRESEAL INSPECTION BY HYBRIDS LAB, HUGHES SOURCE*, USAF* 

• LEAK TESTING, P.I.N. TESTING 

• 1500 G SHOCK 

• BURN-IN* AT 125°C FOR 2 PERIODS OF 168 HRS 

• ALL PERFORMANCE TESTS INCLUDE TEMPERATURE 
TESTING AT -5°C, +25°C, AND ^80°C 


* = PF, FI HYBRIDS ONLY 
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MULTIPLEXER HYBRID RELIABILITY 


fSBUCl 


| HYBRID 

USE 

PER 

MUX 

HYBRIDS REMOVI 
AT S/A TEST LEVI 

ED 

EL 

HY 

BRIDS REMOVED AT 
UNIT TEST LEVEL 

PART NO. 

FUNCTION 

PRIMARY 

INDUCED 

NO 

FAILURE 

z 

£ 

o 

z 

* 

z 

D 

TOTAL 

PRIMARY 

INDUCED 

UJ 

DC 

ID 

-1 

o< 

Z UL 

UNKNOWN 

TOTAL 

3905969 

ANALOG 
INPUT BUFFER 

25 

3 

2 

1 

1 

7 



6 


II 

3905973 

ANALOG 

MULTIPLEXER 

13 

1 

1 

1 


3 


1 

1 

(2) 

B 

3905977 

A/D 

CONVERTER 

6 




(1) 

1 




■ 
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• ALL VERIFIED FAILURES (EXCEPT 1 INDUCED FAILURE) DETECTED AT INITIAL 
SUBASSEMBLY POWER TURN-ON. HYBRIDS DO NOT FAIL DUE TO USE 


ft-' 

Li 

p: 


21 I/O 13/ 
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• DEVIATIONS (SIX) TO ALLOW USE OF ALTERNATE WIRING ON BOARDS 


• WAIVER TO USE UNIT WITH ONE MOUNTING HOLE BLOCKED BY BROKEN SCREW 

• WAIVER OF MINOR PERFORMANCE DISCREPANCIES 


- CROSSTALK ON 16 SENSOR PAIRS EXCEEDS SPECIFICATION 

- 2 CHANNELS EXCEDE SELF IMPOSED DC RESTORE DROOP RATE 

- 6 SENSORS EXHIBIT 1A/D STEP OUTSIDE SPECIFIED 
RANGE (NOISE IS IN SPEC ON ALL SENSORS) 
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POWER SUPPLY PERFORMANCE 
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FLIGHT MODEL POWER SUPPLY 
GENERAL OPERATING AND 
PHYSICAL CHARACTERISTICS 


SBRC 


SIZE: 13.3 IN. (L) x 6.5 IN. (H) x 5.8 IN. <W) 
WEIGHT: 23.0 LB 

POWER DISSIPATION: 113 W, MAX 
CHARACTERISTICS 


CONVERTER: . DC ^QULATE OUTPUT UT,L,ZINQ PULSEWIDTHMODULATION 

• SWITCHING FREQUENCY 104 KHz (SYNCHRONIZED) 

* !S!lnu^ OR * TES FAULT PROTECTION; UNDERVOLTAGE. 
OVERVOLTAGE, OVERCURRENT. AND OVERTEMPERATORE 

INPUT: 23 V TO 35 V 

OUTPUT: 24 VOLTAGE OUTPUTS WITH ISOLATED RETURNS (TABLE 0 
REDUNDANCY: FULLY REDUNDANT POWER SUPPLIES WITHIN ONE UNIT 
EFFICIENCY: 70% MIN IN PICTURE MODE <265 W OUTPUT) 


9/82 

>1170-62 




I k 


SIMM 


FLIGHT MODEL 
POWER SUPPLY 

PERFORMANCE VS SPECIFICATION 

OUTPUT VOLTAGE REGULATION 

• MUX OUTPUT USED FOR FEEDBACK CONTROL 

• MAINTAIN REGULATION DURING PICTURE MODE OPERATION WITH VARIATIONS 
IN INPUT VOLTAGE FROM 23 TO 35 V AND TEMPERATURE FROM 0°C TO 55“C 


' i : 

a : 


PERFORMANCE 


SPECIFICATION 


PS 1 2 . 1% 

PS 2 1.0% 


LIMITS DEFINED IN TABLE I 
(GENERALLY 10%) 


OUTPUT VOLTAGE RIPPLE 

• TYPICALL 0.05% 

USING LOW PASS FILTER WITH 
220 kHz OUT OFF 


OUTPUT LOADS 

• TEST LOADS AND MAXIMUM LOADS DEFINED IN TABLE I 

• SYSTEM TESTS LOADS FOUND TO BE IN AGREEMENT WITH UNIT TESTS LOADS^ 

llllfrU 


IIUM AIK s*'- 

FLIGHT MODEL 

I f 

: 

r r 

i 1 1 


POWER SUPPLY (cent.) 

[ suite ii I 


PERFORMANCE VS SPECIFICATION 



EFFICIENCY 

• PICTURE MODE EFFICIENCY WHEN OUTPUT POWER 265 W OUTPUT 


PERFORMANCE: 


TEMP 

EFFICIENCY % 

BUS VOLTAGE (PRIMARY/REDUNDANT) 


23 V 

28 V 

35 V 

AMBIENT 

75.2 / 75.3 

744/ 74.8 

73.2 / 73.1 

0°C 

75.9 / 76.2 

75.4 / 75.3 

73.7 / 73.4 

55°C 

74.0 / 74.4 

73.9/ 742 

72.4 / 72.6 


SPECIFICATION > 70% IN PICTURE MODE 
IMPEDANCE BETWEEN RETURNS 

• IMPEDANCES BETWEEN RETURNS MET IN ALL CASES AS DEFINED IN 
TABLE II 
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BESES1 

FLIGHT MODEL 


warn 

POWER SUPPLY (com.) 

PERFORMANCE VS SPECIFICATION 

[simc I 

• MUNI m WHI a>ui 


TURN-ON REQUIREMENTS (COLD TEMP START-UP) 


* wItAgIo"^' V AND IeMP oT-»Oc NDBY ‘ APPROX,MATELY 42 «• AT BUS 

* SYSTEM ALLOWED TO WARM UP TO 0°C 

* MulVlPLEXER ANDED ° N " ' NTO FULL PICTURE MODE AND SYNCHRONIZED TO 

* £2J.^f!£ ,MARY AND redundant power supplies meet requirement as 

ENVI^^^M ^NTALTESTs” UN ' T TEST AN ° SUBSEQUENT INSTRUMENT LEVEL 
TURN-ON TRANSIENTS 

* IN RUSH CURRENT 

PERFORMANCE SPECIFICATION 


y/Hi» 

21 170 55 


15.0 A PEAK AT 35 VDC FOR 
FIRST 10 = SEC 
(WAIVER W 101) 


10.0 A PEAK AT 35 VDC FOR FIRST 
10 jjSEC 
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POWER SUPPLY (cent.) 

[ s n k X: 1 

mmmmt 


PERFORMANCE VS SPECIFICATION 

•--- j 


■ in 

U ! 

TURN OFF TRANSIENTS 


IB 

• OVERVOLTAGE RING AT TURN-OFF 


.. 

PERFORMANCE 

SPECIFICATION 

Li - 

: n * 

u 

COMPLIES TRANSIENT 
SUPPRESSION CIRCUITRY 

INPUT VOLTAGE SHALL NOT EXCEED 45 V 
OR -2 VOLTS 


TELEMETRY 

• OUTPUT VOLTAGE TELEMETRY REMAINS WITHIN DYNAMIC RANGE 0 TO 5.1 V WITH 
THE FOLLOWING EXCEPTIONS: 


; 'U ! 

SMA + 7V RADIOMETER LOGIC 
CDVU 

OUTGAS HTR 


INPUT CURRENT 


n' : 

Lr 


OUTPUT TELEMETRY VOLTAGES EXCEED 
5.1 V IN OPEN CIRCUIT CONFIGURATION 
RESULTING IN SATURATED DATA 
CHANNEL. LOSS OF DATA IN OPEN CIRCUIT 
CONFIGURATION JUDGED ACCEPTABLE 

INPUT CURRENT TELEMETRY CHARACTER- 
ISTIC UNRELIABLE IN MEASUREMENT OF 
INPUT CURRENT. TM CIRCUITRY SUSCEPT- 

ABLE TO NOISE WITHIN POWER SUPPLY 
(FIGURE 1) 9/82 

2M 70-99 

< 

l 

! 
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OVERVOLTA OE PROTECTION. 

• POWER SUPPLY DESIGNED TO TURN-OFF IN OVERVOLTAGE IF INPUT 
BUS EXCEEDS SELECTED MAXIMUM VALUE 


[ OVERVOLTAGE 

I BUS VOLTAGE (PRIMARY/F 

IEDUNDANT) 


23 V 

28 V 

36 V 

1 AMBIENT 

38.5/38.8 

37.8/38.8 

38.4/38.9 

0°C 

38. 1/39.0 

38.1/39.1 

38.5/39.0 

65°C 

38.3/38.5 

38.2/38.8 

38.2/38.8 


SPECIFICATION: 38 1 2 V 

rt\iF rtF MPERATURE PROTECTION, 

accq RAfK MAXI-SWITCHER FOR MIN OF 60 SEC IF TEMP AT 

".NTEMiJce EXCEEDS SELECTED MAX VALUE 
PERFORMANCE: 

■ iiliit i fx/fi 40° i 3°C AT INTERFACE* 

UNIT LEVEL ^ ^ ^ THERMISTOR AND > 60 SEC DELAY 

cPFr.lFICATION: 40° t 3°C AT INTERFACE AND > 60 SEC DELAY 

•DEMONSTRATED AT TEST AND INSTRUMENT LEVEL ENVIRONMENTAL 
TEST 



FLIGHT MODEL 
POWER SUPPLY 

PERFORMANCE VS 
SPECIFICATION 




UNDERVOLTAGE PROTECTION 


• DRIVE TO MAXI AND MINI SWITCHER REMOVED WHEN INPUT 
VOLTAGE DROPS BELOW SELECTED MINIMUM VALUE 

PERFORMANCE: 



UNDERVOLTAGE (ON TO OFF)* 


BUS VOLTAGE 

(PRIMARY/REDUNDANT) 

TEMP 

23 V 

28 V 

35 V 

AMBIENT 

18.0/18.0 

18. 1/18.0 

18.1/18.1 1 

0°C 

18. 1/18. 1 

18.1/18.0 

18.1/18.0 

55°C 

18.00/18.00 

18. 1/18. 1 

18.1/18.1 :: 


*OFF TO ON VOLTAGE APPROXIMATELY 19.0 VOLTS 
SPECIFICATION: 19 ♦ 1 V 
INPUT CURRENT LIMIT PROTECTION 


• PHASES BACK MAX SWITCHER TO LIMIT INPUT CURRENT 

PERFORMANCE: PRIMARY 15. 96 AT 28.0 V , AMBINET TEMP. 

REDUNDANT 17. 20A AT 28.0 V . AMBIENT TEMP. 


sbiTc 



FLIGHT MODEL 
POWER SUPPLY 
PERFORMANCE VS 
SPECIFICATION 
(cont.) 


JM 1 70-57 


SPECIFICATION: 


25 A MAX 
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FLIGHT MODEL 
POWER SUPPLY 
DEVELOPMENT SCHEDULE 


UNIT 

ASSEMBLY 


WIRE CHECK 
AND 

INSPECTION 


SBIIC 


INITIAL 

PERFORMANCE 
TEST AND 
RESISTOR SELECT 


THERMAL 

CYCLING 


PREACCEPTANCE 


VIBRATION 


THERMAL 

CYCLING 

INSPECTION 


(RANDOM) 


(7 CYCLES) 


FINAL 
UNIT 
BUY OFF 


INTEGRATION 

TESTS 


2 















NUMBER OF FAILURE REPORTS 


FLIGHT MODEL 
POWER SUPPLY 
FAILURE REPORT OCCURRENCES 



suite : 
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ALL FAILURE REPORTS CLOSED 
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W-101 TURN-ON TRANSIENT FOR THEMATIC MAPPER POWER SUPPLY 
ELECTRICAL STRESS 

W 092 STRESS LEVEL OF INPUT RFI FILTER (908430-7) 

W-093 STRESS LEVEL OF OUTPUT RFI FILTER (909431-2) 

MECHANICAL 

D 030 USE REA RELEASED TOP ASSEMBLY DRAWING TO ASSEMBLE P/F 

D-069 ALTERNATE WIRING ON POWER SUPPLY SUBASSEMBLIES 

D 068 ACCEPTABILITY OF SPLICED WIRES REMOVED FROM SHIELD ASSEMBLY 

W 074 ALTERNATE ASSEMBLY TECHNIQUES AS DEFINED BY NHB5300.4 3A 

W-078 ADDITION OF CUTS AND JUMPERS TO PRINTED WIRING BOARDS 

W 079 SPLICING WIRES ON OUTPUT HARNESS 

D-102 ADDITION OF WIRES TO SPLICE IN OUTPUT HARNESS 

D-123^ , CANCELl!d ,AL USE ° IN THEMATIC MAPPER POWER SUPPLY (SN-4) 

D-124 LIFTED PADS IN THEMATIC MAPPER POWER SUPPLY (SN-4) 
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FLIGHT POWER SUPPLY MEETS ALL REQUIREMENTS 
EXCEPT IN-RUSH CURRENT. 


• SYNCHRONIZATION SIGNAL DISCONNECTED DURING 
INTEGRATION TESTS. 


• POWER SUPPLY DESIGN AND OPERATION VALIDATED BY 
UNIT TESTS, INTEGRATION TESTS, AND PROTOFLIGHT 
INSTRUMENT PERFORMANCE ON LANDSAT D. 


J 9/82 
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THEMATIC MAPPER POWER SUPPLY 
OUTPUT CHARACTERISTICS 

TABLE I 


S It It c 


OUTPUT 


COVU LOGIC 
RADIOMETER LOGIC 
VIDEO. BAND 1 

VIDEO. BAND 2 

VIDEO. BAND 3 

VIDEO. BAND 4 

VIDEO. BAND 6 & 7 

VIDEO. BAND 6 

SMA HEATER CONTROL 

ANALOG FUNCTIONS 

E LECTROMECH ANICAL 
OUTGAS HEATERS 
INCHWORM OR MUX 
OR PARASITIC HEATER 
SCAN MIRROR ASSEMBLY 


SUPPLY VOLTAGE 


8.80 7.20 

9.35 7.66 

♦ 23.0 18.0 

- 23.0 18.0 

+ 23.0 18.0 

- 23.0 18.0 

♦ 23.0 18.0 

- 23.0 18.0 

♦ 23.0 18.0 

- 23.0 18.0 

+ 23.0 18.0 

- 23.0 18.0 

+ 23.0 18.0 

- 23.0 18.0 

+ 23.32 19.08 

- 23.32 19.08 

♦ 23.32 19.08 

- 23.32 19.08 

36.74 30.06 

88.0 72.0 

30.90 29.10^-FDBK 

♦ 30.50 28.00 CONTROL VOLT 

- 30.50 28.00 

7.90 6.30 


LOAD 


I MAX 


800 mA 
300 mA 
170 mA 
170 mA 
170 mA 
170 mA 
170 mA 
170 mA 
170 mA 
170 mA 
170 mA 
170 mA 
90 mA 
90 mA 
110mA 
8 n»A 
2.1 A 
650 mA 
600 mA 
730 mA 



560 mA 
300 mA 
170 mA 
170 mA 
170 mA 
170 mA 
170 in A 
170 mA 
170 mA 
170 mA 
170 mA 
170 mA 
90 mA 
90 mA 
90 mA 
8 in A 


650 mA 
500 mA 
11311 LOAD 

4.1 A 
120 mA 
120 mA 
5.2A/2.6A 


^ 270 WATTS 
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POWER SUPPLY SI 
IMPEDANCE BETWI 

TABLE I 





HR 

♦ > 

% ? 



1 i 


redundant s/c 
wwin return 

< 1.0 

0 

1 

sma power 

RETURN 

1M 

TM 

0 


BOV POWER 
RETURN 

TM 

TM 

IK 

0 

''••■A HtAlFn 

(CONTROLLER 

RETURN 


1M 

50K 

60K 

SYNC RETURN 

SM 

SM 

5M 

SM 

TELFMFTRY 

RETURN 

TM 

TM 

75011 

4S0W 

VIDEO BANDS T 7 
POWER RETURN 

TM 

TM f 

5 OK 

BOK 

MULTIPLEXER 

RETURN 

< TO 

C 1.0 

TM 

TM 


tT| 

PRIMARY 
S/C POWER 
RETURN 

121 

REDUND. 
S/C POWER 
RETURN 

PI 

SMA 

POWER 

RETURN 

141 

BOV 

POWER RE 
RETURN 


MULTIPLEXER 

return 


RETURNS 



RESISTANCE SHOWN 
IN OHMS 







0 





SM 

0 




60K 

" 

0 



T50K « 

TM 

SOK 

I50K 


TM 

SM 

IM 

TM 

0 

(51 ! 

SMA 

HEATER 

CONTROLLER 

TRE 

RETURN 

M 

SYNC 

RETURN 

(71 

TELEMETRY 

RETURN 

(01 

VIDEO 
BANDS 
1 7 POTTER 
RETURN j 

PI 

MULTI 

PLEXER 

TR 

RETURN 
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THEMATIC MAPPER 
SCAN MIRROR ASSEMBLY 


FLIGHT MODEL 
PRESHIPMEIMT REVIEW 

SEPTEMBER 1982 


[SBRCl 

1 — 






























[ SBRC ] 

a nimtMT or 

HUOMCt MMMTI COMPANY 




PARAMETER 

SPECIFICATION 

TEST DATA SPEC 

20 TO 28 °C P 1 F 

OPERATIONAL 
SCAN PERIOD. 

M2. 526 TO 14£ 806 (1) 

142. 665 TO 142, 682 P 

n 

p sec 

142, 510 TO 143, 340 (2) 

P 

ACTIVE SCAN 

7.695 t 0.067 

7.697 P 

AMPLITUDE, DEG 
ACTIVE SCAN 

60. 743 ± 0.3 (MEAN) 

60742. 9 (MEAN) P 

TIME p sec 

< 2. 9 (W 

<1.0 (Ml P 

TURNAROUND 

KL 522 TO 10 658 (1) 

10 515 TO 10, 670 F (3) 

F (3) 

TIME, p sec 

10 520 TO 10 920 (2) 


(1) MANUFACTURING REQUIREMENT (ALLOWS FOR WEAR) 

(2) MISSION LIFE REQUIREMENT 

(3) ACCEPTABLE AT SYSTEM LEVEL. BUMPERS ADJUSTED FOR MAXIMUM 


TORQUE PULSE MARGIN. 

9/B2 

It 170-1 M 




FLIGHT MODEL I , 

SMA REQUIREMENT AND PERFORMANCE I | S B R C '' 

(SAM MODE) I 


PARAMETER 

SPECIFICATION 

TEST DATA 
20 TO 28°C 

SPEC 

P/F 

GEOMETRIC ACCURACY 




• ALONG-SCAN PROFILE 
(LINEARITY), /jRAD 

< i 17.6 

10. 1 MAX 

P ; 

• ALONG-SCAN PROFILE 
REPEATABILITY. jiRAO 

< t 1.76 (1o) 

1.71 (1o) MAX 

P 

• CROSS-SCAN PROFILE. 
! /iRAD 

< l 20.0 

1.6 MAX 

P 

• CROSS-SCAN 
REPEATABILITY. #jRAD 

< 1.6 (1u) 

1.39 MAX 

P 

• FORWARD-TO-REVERSE 
CROSS-SCAN PROFILE 
(OVERLAP/UNDERLAP. 
/iRAD* 

<2.1 

1.23 MAX 

P 

• SCAN RATE. % DEVIATION 
FROM NOMINAL AVG 
OVER 1600 ^RAD 

i 0.094 

0.051 MAX 

P 


9/8 > 




PARAMETER 

SPECIFICATION 

OPTICAL 


REFLECTIVITY 

94% BAND 1 AND 6, 

96% BANDS 2 TO 5 AND 7 

STATIC FLATNESS 
MAJOR AXIS 
MINOR AXIS 

SLOPE ERROR fiRAD RMS 

DYNAMIC 

FLATNESS 

4.5 fiRAD RMS 

SCATTERING 

1% TIS 

CLEAR APERTURE, 
INCHES 

16,280 x 21,080 
ELLIPSE (MIN) 


TEST DATA 

> 94%,. 

>96% 

0.8 

0.9 

NO CHANGE 
DETECTED 

0.5% TIS 

16, 280 x 21, 080 

9/R2 

SI 1 70-737 


SPEC 

P/F 


i 











SCAN MIRROR DATA 
COMPARISON BY MODEL 


SBRC 


A SUBSIDIARY OF 
MUOMFS AIHCRAFV COMTANY 


SCAN MIRROR 


PROTOFLIGHT 


LIFE TEST 


ENGINEERING 


RMS SLOPE (1) 
IpRAD) 


MINOR AXIS MAJOR AXIS 



MTF DEGRADATION 12) 
<%> 

MINOR AXIS 

MAJOR AXIS 

~1 

-1 



(1) SPECIFICATION MODIFIED TO REFLECT THE RMS SCOPE ERROR. 

(2) MTF BASED ON GEOMETRIC ANALYSIS OF SCOPE ERRORS. 


9/B2 

niram 




























SCAN MIRROR OPTO MECHANICAL 
CHARACTERISTICS BY MODEL 


A UIMMIMAHV Of 
Ml KM If S AIRCRAFT COMTAN/ 


MOOLI. 

SCAN MIRROR S/N 


ENGINEERING 


I II E TEST 
002 


PHOTOF LIGHT 


FLIGHT I 


CONSTRUCTION 

MANUFACTURER 

MOMINT OF INERTIA 
IN I II SEC 2 

WEIGHT SMA. KG 

SI/E IMAIOK X MINOR. IN . I 

MEFIECTANCE. 1 
UANIIS 1.4 
HANDS 2.M.S.7: 

SC A I TER. i 

static: m atness i ii 


MAJOR AXIS 
MINOR AXIS 

DYNAMIC FI ATNESS 


MTF DEGRADATIONS I i| 


COATING 


URA2ED EGG CRATE 
ELECTROFIISION. INC. 
0. 325 

20.45 

21.01 x 14. 3 


95i 25 |i IN. / 

1001 100 |i IN. 


NO CHANCE FROM 
STATIC DETECTED 


PROTECTED SILVER 
SURFACE ON BARE 
BEHYl LIUM 


MACHINED EGG CRATE 
ELECTROFIISION. INC. 
0.012 

20.9 

21. I ■> 14. 3 


3.0 1 42 AD RMS 
0.1 iMAD RMS 


NO CHANGE FROM 
STATIC DETECTED 

O.Ot MINOR AXIS 
II. 01 MAJOR AXIS 

PROTECTED SILVER 
SURFACE ON NICKEL 
PLATED OERYLLIUM 
SLIGHT DEGRADATION 


(I) SPECIFICATION MODIFIED TO REFLECT RMS SI OPE ERROR 
(2| Ml F BASED ON GEOMETRIC ANALYSIS OF SLOPE ERRORS 


MACHINED EGG CRATE 
SPEEDRING. INC. 

0. 375 

23.02 

21.1 x 14. J 


2.0 iiRAD RMS 
3.4 i.RAD RMS 


NO CHANGE FROM 
STATIC DETECTEO 

51 MINOR AXIS 
0.21 MAJOR AXIS 

PROTECTED SILVER 
SURFACE ON NICKEL 
PLATED BERYLLIUM 


MACHINED EGG CRATE 
SPEEDHING. INC. 

0. J20 

20.09 

21. I x 14. 3 


0.1 i.RAD RMS 
0.9 i.RAD RMS 


NO CHANGE FROM 
STATIC DLTtCTLO 

It MINOR AXIS 
It MAJOR AXIS 

PROTECTED SILVER 
SURFACE ON NICKEL 
PLATED UERYI.I DIM 


9/B2 
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SUMMARY OF SMA UNIQUE 
CHARACTERISTICS RY MODEL 



a subsidiary or 

HUOHCS Allien ATT COMPANY 


fifc monies 

ACTIVE SCAN 
CURRENT R ?. Rs 

SAM CM. CM. CM 

Of SAM SIGN A! 


SMr urns 


AIM I FMP SFNSORS 


CONTORMAI COAFINi; 



engineering 

MOOFt 

001 


LIFE TEST 
MODEL 

•0? 


PRO TOFlir.lt T 
MODEL 

Ml 


FLIGHT I 
MODEL 


OPTIMUM lIM'll OPTIMUM I Mltll NONOPTIMUM 

1 1*1 HI 

MISSING ON SAM < I) 


ISO mV | l|. 

ISO mV 111 

INON FLIGIITI 


DOWNGRADED 


TERMINATIONS OLD SAM AND DUMPER 
OF SIGN SHIELDS DETECTIVE 

RT I. *. S INTACT 


COMMENTS 


NONOPTIMUM I PROFILES NOT IDEAL 
1 1*1 U| 


POSSIDLE FMI SENSITIVITY. SMF I II 
FILTER AND f I IGN DHTFRFNCFS 


LTM RELIABILITY; PfWORK TOR 
'• TUT USE 

REPLACE TOR FLIGHT USE 


SME/SAM INTERNAL TEMPERATURE 
MONITORING POSSIBLE |HS MS l«M| 

SMA ENVIRONMENTALLY PROTECTED 


SAM PRIMARY MIRROR 
srirrrNFRs 

TURNAROUND 
I IMF VARIATIONS 

FRAME FI ATNFSS 

ADDFD INFRTIA 


FIFX PIVOT nONDFD YES 

SAM riFC BASF SIOTTFO NO 

SMF PKC ENI ARI.riT NO 

DY SPACFnS 


MEETS SPEC 


MEETS SPEC 


YES PROVISION FOR SAFETY 

YES SAM OFFSETS VARY ON EM IMIDSTA* 

CORRECTION NOT IDEAL! 

EXCEEDS SPEC SLIGHTLY OUT Of SPEC ON FI. 

EM VARIABLE 

* MILS SIIIMS REQUIRED 

NO MASSES NEAR STRIKER PLATES 

I TO INCRFASE INFRTIA! 


211 70-240 




• 41 


♦4 

f 

<• 

1 1 



• FI SMA MET OR EXCEEDED ALL* SPECIFICATIONS 

• ACCEPTABLE PERFORMANCE EXPECTED OVER MISSION LIFE 

• LIFE TEST DATA SUPPORTS THIS EXPECTATION 


1 j • ONLY FAILURE INCURRED (TURNAROUND TIME! AT 

SPEC EDGE - WILL WEAR IN SPEC DIRECTION 

J 7 
I % 

• \ 



n *! 

■ I < i 

LJ 1 


t . 
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tltm 741 











— p 


[SBKCi 

*■ — j 

a suRiwwir or 

MUQHEa AincAAT T COMTANr 


IMVRiVlim 


• FUNCTIONAL LISTING 

• MOOULE INTERFACES 

• MOOULE TEST REQUIREMENTS AND PERFORMANCE 

• PHYSICAL DESCRIPTION 

• DESIGN CHANGE SUMMARY 

• FAILURE REPORT SUMMARY 

• DEVIATION / WAIVER SUMMARY 

• STATUS SUMMARY 



COMMAND DECODE VERIFICATION UNIT (CDVUI 

• 6 PWBs - DIGITAL COMMAND / TELEMETRY INTERFACE WITH 
SPACECRAFT REMOTE INTERFACE UNIT (RIUI 

MECHANISM CONTROLLERS 

• SCAN LINE CORRECTOR (SLC) - 2 INDEPENDENT CONTROLLERS 

• ON BOARD CALIBRATOR (OBC) MAIN SHUTTER DRIVER 

• MAIN SHUTTER ASIDE FUSELINK DRIVER 

• BACKUP SHUTTER DRIVER 

• COOLER DOOR MOTOR DRIVER 

• COOLER DOOR OPEN FUSELINK DRIVER 

• TELESCOPE INCHWORM POWER SUPPLY SEQUENCER 

• LINEAR VARIABLE DIFFERENTIAL TRANSFORMERS (LVDTI POSITION 
INDICATOR (POWER AND ANALOG TELEMETRY SCALINGI 


9/82 

21170 143 





TEMPERATURE CONTROL 

ELECTRONIC MODULE HEATER 
BLACKBODY HEATER CONTROLLER 

COOLER COLD FOCAL PLANE ARRAY (CFPA) HEATER CONTROLLER 
COOLER COLD STAGE, COLD STAGE OUTGAS HEATER CONTROLLER 
COOLER DOOR HEATER 

INTERMEDIATE STAGE OUTGAS HEATER CONTROLLER 
SAFEHOLD HEATERS 

SCAN MIRROR ASSEMBLY (SMA) ± Z AXIS HEATERS 
BAFFLE HEATER 

CALIBRATION OPTICAL SOURCE 

3 CALIBRATION LAMP CONTROLLERS AND SEQUENCER TO PROVIDE EIGHT 
DEFINED OPTICAL FLUX INTENSITY LEVELS 

HOUSING AND INTEGRATION WITH VIDEO POST AMPLIFIERS PRESENTED ELSEWHERE 

HOUSING AND INTEGRATION WITH MULTIPLEXER TIMING AND RESTORED VIDEO 
SIGNALS PRESENTED ELSEWHERE 

HOUSING AND INTEGRATION WITH POWER SUPPLY PRESENTED ELSEWHERE 

9/82 
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IINMAIK 

MAI11N 


ELECTRONIC MODULE INTERFACES 



& 


siiiuT 


—i 


.-■! 





























UNIT LEVEL (PRE-INTEGRATION) FLIGHT 
ELECTRONIC MODULE ENVIRON- 
MENTAL TEST REQUIREMENTS 


A WMO)MIV Of 
MUOHtS MMCIIMI COMPANY 


TEMPERATURE (DS32015 003) 

DESIGN / TEST 0°C TO +50°C (CDVU START AT -25 °C) 
THERMAL CYCLE -30°C TO +60°C (12 CYCLES) 


RADIATION (HS 236-0834) 
EXPECTED 2 YR DOSE 6-22 


X 10 3 


RAD (SI) 


• QUAL VIBRATION (HS 236-6520) PROTOFLIGHT ONLY 
(WORST CASE AXIS) 


FREQUENCY, (HZ) ACCELERATION 


SINE SWEEP 

(PERPENDICULAR TO THRUST) 


5 TO 12 
12 TO 40 
40 TO 50 
50 TO 74 
74 TO 88 
90 TO 100 


RANDOM (ALL AXES) 


0.8 IN (DBL. AMPL.) 
14 } G (PK) 

20 I 

s ; 

10. 1 G (RMS) 


9/R2 

21 1 TO 14 * 









FLIGHT ELECTRONIC MODULE 
TEST PROGRAM 


A WBKHMiy OY 
MUOHCS Mflcn/VI COMPANY 


PWB LEVEL 
TEST SEQUENCE 


MODULE 

LEVEL 


FUNCTIONAL TEST - AMBIENT 

DETERMINE SELECTS (WITH ACTUAL MECHANISM OR HEATER 
LOADS AS APPLICABLE! - AMBIENT 
FUNCTIONAL TEST TO VERIFY SELECTS - AMBIENT 
THERMAL CYCLE - 12 CYCLES -30°C TO +6Ct 
FUNCTIONAL TEST - AMBIENT 
HIGH TEMPERATURE TEST - +50°C 
LOW TEMPERATURE TEST - 0”C 
HIGH BUS TEST - AMBIENT 
LOW BUS TEST - AMBIENT 
BOND COMPONENTS, CONFORMALLY COAT PWB 
FUNCTIONAL TEST - AMBIENT 

CDVU PWB INTEGRATION 

MECHANISM / HEATER DRIVER PWB INTEGRATION 
POST-AMPLIFIER PWB INTEGRATION 
MUX INTEGRATION 
POWER SUPPLY INTEGRATION 


SYSTEM 

LEVEL 


IA07 TEST 

SUBSEQUENT PERFORMANCE TESTING 


9/R2 
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FLIGHT ELECTRONIC MODULE 
FUNCTIONAL CHECKS 


A UMSIOIAMV Of 

imams amchafi comtamv 


FUNCTION 

PRINTED WIRE BOARD 
(PWB)-LOAD INTERFACES 

MODULE INTEGRATION 
SIMULATED LOADS/ 
SIGNALS 

CDVU BOARDS 

DIGITAL INTERFACE CHECK 
WITH RIU SIMULATOR 
ALL BOARDS CHECKED FOR 
LIFE RELIABILITY 

FUNCTIONAL (SPEC) 
COMPLIANCE CHECK 

SCAN LINE 

CORRECTOR 

CONTROLLERS 

RESISTORS SELECTED- 
SPEC LINEARITY COMPLIANCE 

COMPLIANCE CHECK 

ON BOARD 
CALIBRATOR 
(MAIN SHUTTER) 
DRIVER 

RESISTORS SELECTED- 
AMPLITUDE /PHASE LOCK 
STABILITY 

COMPLIANCE CHECK 

BACKUP SHUTTER 
DRIVER 

RESISTORS SELECTED- 
AMPLITUDE /PHASE LOCK 
STABILITY 

COMPLIANCE CHECK 

COOLER DOOR 
MOTOR DRIVE 
CONTROL 

TIMING CHECK ;MECHANISM 
POSITION ADJUSTED 

COMPLIANCE CHECK ( 

INCIIWORM PWR 
SUPPLY SEQUENCER 

RESISTORS SELECTED FOR 
SPEC TIMING /VOLTAGE AND 
CHECK WITH INCHWORM; 
VACUUM COMPATIBILITY TEST 

COMPLIANCE CHECK < 

1 


SCANNER 

ELECTRICAL SYSTEfc 
INTEGRATION IA07 


FUNCTIONAL 
COMPLIANCE CHECK 


COMPLIANCE CHECK 
WITH WIDEBAND 


COMPLIANCE CHECK 


W t 


9/ M2 
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FLIGHT ELECTRONIC 
MODULE FUNCTIONAL CHECKS 


t 

! 

4 


[SBHC! 

A WKIIHMt or 
MUOMM A men at r comtanv 




FUNCTION 

PRINTED WIRE BOARD 
|PWB)-LOAD INTERFACE 

MODULE INTEGRATION 
SIMULATED LOADS/ 
SIGNALS 

i SCANNER 

ELECTRICAL SYSTEM 
INTEGRATION IA07 

Rl ACKRODY HEATER 

RESISTORS SELECTED- 
TEMP SETPOINT 

COMPLIANCE CHECK 

COMPLIANCE CHECK 
WITH ACTUAL 
iLACKBODY 

CFPA HEATER 

RESISTORS SELECTED- 
RADIATIVE COOLER 
THERMAL VACUUM TEST 

COMPLIANCE CHECK 

COMPLIANCE CHECK 
RADIATIVE COOLER 

COLD STACE. COLD 
STAGE OUTGAS 
HEATER 

RESISTORS SELECTED- 
RADIATIVE COOLER 
INTERFACE 

COMPLIANCE CHECK 

COMPLIANCE CHECK 
RADIATIVE COOLER 

INTERMEDIATE STAGE 
OUTGAS HEATER 

RESISTORS SELECTED- 
RADIATIVE COOLER 
INTERFACE 

COMPLIANCE CHECK 

COMPLIANCE CHECK 
WITH RADIATIVE 
COOLER 

SMA 'Z HEATER 

COMPLIANCE WITH TEMP 
SETPOINTS AS SPECIFIED 

COMPLIANCE CHECK 

COMPLIANCE CHECK 
WITH SMA 

CALIRRATION 1 

OPTICAL SOURCE 

RESISTORS SELECTED- 
ACTUAL CAL LAMPS 

COMPLIANCE CHECK 

COMPLIANCE CHECK 

CALIRRATION LAMP 
SEOUENCING 

SPECIFIED TIMING CHECKED 

COMPLIANCE CHECK 

COMPLIANCE CHECK 


9/a 2 
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MULTIPLEXER ASSEMBLYNf OWER SUPPLY 
THERMAL CONTROL \ \ 

LOUVERS X 


RADIATIVE 
COOLER DOOR 




TERMINAL BOARD 
(A26 POWER SUPPLY) 

^ TERMINAL BOARDS 
(A24 AND A25) 

\/ CAPACITOR AND 

RELAY ASSEMBLY (A23) 
' /SCAN MIRROR 

/// X ASSEMBLY 


/ELECTRONICS 

\MODULE 


MAIN FRAME STRUCTURE 


PWB (A1 THRU A22) 



SUN SHADE ASSEMBLY 


9/B2 
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DESIGN CHANGES IN FLIGHT 
ELECTRONIC MODULE NOT MADE 
IN PROTOFLIGHT 


[SF|{'C| 

a niRiiNMi* or 
huohcs AincnAr ? comtanv 


FUNCTIONAL PROBLEM 


POWER SUPPLY 12 SELF SHUTDOWN (F3868) 


COHERENT NOISE IN BAND 1 (W 167, FR 5779) 


BAND 6 FAILURE TO TURN ON OCCASIONALLY 
(F2385) 


BACKUP SHUTTER HAD EXCESSIVE PHASE 
JITTER (EO 4031A) 


BACKUP SHUTTER SYMMETRY DISTURBED 
BY MOTOR (TORQUER) INSTALLATION (58128) 


BACKUP SHUTTER SOMETIMES FAILED TO LOCK 
UP AFTER POWER SUPPLY SYNC LINES WERE 
OPENED ( EO's 9932A and 9933A) 


OSCILLATIONS AT 200 kHz (LOW LEVEL) IN BIAS 
CONTROL LOOPS FOR THE 2 CFPA TEMP SENSE 
DIODES CAUSED HIGH NOISE READINGS IN COOLER 
UNIT TEST (EO's 9393A AND 43QAA ) 


SOLUTION 


OPENED SYNC LINES FROM MUX (BOTH 
POWER SUPPLIES) 


INSTALLED 16 RESISTORS IN SIGNAL RETURN 
LINES OF B 1 POSTAMP PWB 


CORRECTED 50912 PWB TO MAKE +15V 
REGULATOR PASS TRANSISTORS FUNCTIONAL 


ADDED CAPACITOR FILTERS TO 51398 PWB 


INSTALLED 2 PARALLEL RESISTORS ON 
51398 PWB. VALUE OUTSIDE PREVIOUS 
SELECT RANGE. 


ADDED CAPACITORS ACROSS PHOTOTRANSIS 
TOR LEADS TO FILTER NOISE SPIKES. 
CHANGED RESISTOR TO RE-ESTABLISH 
CORRECT TIMING BETWEEN DC RESTORE 
PULSE AND SHUTTER SHADOW 


ADDED A CAPACITOR TO EACH LOOP TO 
STOP OSCILLATIONS 








■ ■■I ip ■ ' 





FLIGHT ELECTRONIC MODEL 
SUMMARY OF TYPES OF 
FAILURE REPORTS 


FAILURE TYPE 


WORKMANSHIP / HANDLING (FAB AND ASSY.) 
DESIGN (CIRCUIT AND PRODUCT) 

TEST SPEC ERROR 
TEST INSTRUMENTATION ERROR 
COMPONENT FAILURE 
PLANNING ERROR 
UNDETERMINED 


TOTAL 


NO. OF FAILURE REPORTS 


25 

8 

15 

9 

4 

1 

2 


64 


JS 


3 


I suite 

p r 

w 1 

tftfcillES AIRCRAFT CUMTANV 

! . t 
i , 

. s 


> i 


» ' 


I i 
^ ■ 


i 

t *• 


* i 


• i 
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FLIGHT ELECTRONIC MODULE 
DEVIATION/WAIVER 
SUMMARY BY TYPE 


P 


SB R C 


a sumioiAnv or 

HUOHC* AIRCRAFT COMfANV 



i TrE 


NO. DEVIATIONS 


PWB CUTS, JUMPERS AND ALTERNATE COMPONENT MOUNTING 
ALTERNATE TERMINAL TYPE 


TOTAL 


TYPE 


PWB CUTS, JUMPERS AND ALTERNATE COMPONENT MOUNTING 
SPEC RELIEF 


TOTAL 


NO. WAIVERS 


9/«2 
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FLIGHT ELECTRONIC 
MODULE STATUS SUMMARY 


[SBRCl 

a iunVDMnv or 
MOWHI AinCAAFf COMPANY 




THE ELECTRONIC MODULE STRUCTURE, HARNESS, CIRCUIT 
BOARDS AND INTERFACES HAVE BEEN ENVIRONMENTALLY 
TESTED AND ARE CONSIDERED QUALIFIED FOR FLIGHT. 

NO LIENS EXIST ON FLIGHT MODULE. THERE ARE NO KNOWN 
PROBLEMS IN THE MODULE JEOPARDIZING FLIGHT INTEGRITY. 
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PRIME FOCAL PLANE ASSEMBLY 

50795 


[ SBRC ] 

A SUUIIMAHV OF 
HUGHES AIHCAAFI COMPANY 


BANDS 1 THROUGH 4, VIDEO CHANNELS 

PHOTON FLUX FROM TELESCOPE 

o 

50975 PRIME FOCAL PLANE ASSEMBLY 

• FOUR 50797 BAND LEVEL ASSEMBLIES 

• ONE 50807 LED ASSEMBLY 

o 


51015 PREAMPLIFIER ASSEMBLY 
50904-1 


50904-2 

50904-3 

50904-4 


<3> 

POST AMPLIFIER 

< 3 > 


TO MUX 


‘J/82 

211 70 1bt> 



['suite! 


|! original PAGE iS 
OF POOR QUALITY 
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ORIGINAL PAGE IS 
OF POOR QUALITY 








o c 

■n x 

Tl C: 

O =5 

O ' 
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II M MAIM 
MAIIIII 


ISRKCI 


BAND LEVEL ASSEMBLY 








PREAMPLIFIER ASSEMRLY 

HALFBAND 


9/82 
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SBKC 


SUBSTRATE ASSEMBLY 


J- 


21170 172 







FUNCTION 

• TRANSDUCER WHICH CONVERTS INCOMING PHOTON FLUX 
TO ELECTRICAL SIGNALS THAT MAY BE AMPLIFIED AND 
PASSED ON TO MUX 

CRITICAL PARAMETERS 

• BAND TO BAND REGISTRATION MUST BE PRECISE <±150p IN.) 

• LOW INPUT CAPACITANCE ( 3.0 pF) 

• FEEDBACK RESISTOR MUST PRODUCE PROPER FREQUENCY 
AND TRANSIENT RESPONSE 

• PREAMP HIGH GAIN 1X1000) 

• PREAMP OPEN LOOP - 3 dB FREQUENCY 5 kHz 

• SETTLING TIME (TRANSIENT RESPONSE) 1% WITHIN 60pS, 

1.5% WITHIN 30pS 

• FREQUENCY RESPONSE FLATNESS TO 52 kHz ± 0.5 dB <i> dB 

• WIDEBAND NOISE (2.4 pA) 

‘J/B2 
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PRIME FOCAL PLANE ASSEMBLY 
50795 (CONT) 


[SBRC'i 

1 — ------- ------- — j 

A SUBSIDIARY or 
HUOHft AIRCRAFT COMPANY 


>u 



. 


** 

•I 



* 


] 



REQUIREMENTS CHANGES SINCE DDR 

• PREAMP HYBRID (50860) NOISE RELAXED TO 1.9 nV / Hz AT 50 kHz 
TO INCREASE YIELD 

• PREAMP HYBRID (50860) FREQUENCY RESPONSE REQUIREMENT MODIFIED 
TO MATCH CHARACTERISTICS OF FOCAL PLANE 

• RELAXATION IN SETTLING TIME 

• RELAXATION IN WIDEBAND NOISE 
DESIGN CHANGES SINCE DDR 

• ADDED SHIELD TO 52421 FILTER ASSEMBLIES TO OBSCURE PHOTON 
SENSITIVE AREAS AROUND BONDING PADS OF DETECTOR 

* • DETECTOR (508(B) PACKAGING SPECIFICATION ADDED TO REQUIRE 
PERMANENT GOLD WIREBONDS INSTEAD OF TEMPORARY ALUMINUM 
WIREBONDS; SEE FR F1723 

* DESIGN CHANGES NOT INCORPORATED IN ENGINEERING MODEL 
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REMOVED INPUT COMPENSATION COMPONENTS 

BAND LEVEL ASSEMBLY 50797 CHANGED TO ALLOW USE OF DC 93-500 
AND FRAMES MODIFIED TO REDUCE STREE IN 

50802 QUARTZ SUBSTRATES 

• ADDED SHIELDS TO REDUCE CHANNEL TO CHANNEL CROSSTALK. 0.012 IN. 
SAWED OFF FEEDBACK RESISTOR OUTPUT END TO ADJUST FEEDBACK 
CAPACITANCE VALUE TO IDEALIZE FREQUENCY RESPONSE 

• DELETED GUARD RESISTOR FROM BACK OF RESISTOR CHIP. REVISED 
BONDING PAD CONFIGURATION TO ALLOW CONNECTION OF FEEDBACK 
CAPACITOR TO IMPROVE FREQUENCY AND TRANSIENT RESPONSE 

• METALIZED BACKSIDE OF 50802 SUBSTRATE TO REDUCE BAND-TO-BAND 
CROSSTALK 

ALLOWED USE OF CROSSTALK SHIELD POSITION TO FINE TUNE TRANSIENT 
RESPONSE 

GROUNDED PREAMP CHASSIS THROUGH POWER SUPPLY RETURN TO REDUCE 
EMI PICKUP. ISOLATED FROM TM CHASSIS 

REMOVED ALIGNMENT CHANNEL 







ENVIRONMENTAL TESTING 

• PROOF OF DESIGN MODEL VIBRATED 6 TIMES PER 
16911 AND THERMAL CYCLED BETWEEN -10°C AND 50°C 

• FURTHER TESTING TO BE ACCOMPLISHED WILE 
MATED TO AFT OPTICS BULKHEAD 


STATUS / PROBLEMS 
• COMPLETE 
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50799 

SUBSTRATE ASSY 
AND TEST 




< 









Ill MAIN 
MAIHR 


BAND 1 THRU 4 DATA SUMMARY 


iSBKC! 



WIDE RANI) NOISE, pA 
TIME DEI AY, pSEC 
RISE f IHE , pSEC 
TALL f IMF. , pSEC 
FREQUENCY/ IRANSIENE RESPONSE 
SETTLING TIME, * 


OVERSHOOT, ft 
FREIJOFNCY RESPONSE, dB 

CROSSTALK AT 50 kHz, dB 
4 NEAREST NEIGHBORS 
NONNEIGHBORS 


< 2.4 
TBD i 0.5 


1.9 1.8 TO 2.0 
12.0 9.0 TO 16.0 


1.8 TO 2.2 
11.0 TO 13.0 


9.5 9.0 TO 9.8 11.6 11.4 TO 12.0 11.9 
15.0 14.4 TO 15.6 12.1 11.8 TO 12.6 11.7 


1.5 AFTER 
30 pSEC 

1.0 AFTER 
60 pSEC 

< 10 

FLAT *0.5 


< 1* (-40 dB) 

< 0.1ft (-60 dB) 


1.7 0.9 TO 2.6 


0.8 0.1 TO 1.3 



-1.5 TO 5.5 3. 

-2.2 TO -3.0 -2. 


-41 TO -74 
-59 TO -64 



0 TO 2.0 

0 TO 1.9 

1.0 TO 7.8 
-2.7 TO -3.1 
PASSED 

-41 TO -64 
-58 TO -66 


2.0 TO 2.9 2.1 2.0 TO 2.3 
11.4 TO 12.4 11.5 11.0 TO 12.0 
11.6 TO 12.4 11.3 10.8 TO 11.8 
11.4 TO 12.2 11.8 11.4 TO 12.2 

1.0 TO 2.6 1.3 0.2 TO 2.0 


0 TO 1.0 


0 TO 2.0 


2.0 TO 7.0 4.4 1.5 TO 7.5 

-2.7 TO -3.0 2.8 2.6 TO 2.9 


PASSED 

-41 TO -66 
-60 TO -61 



PASSED 

-41 TO -89 
-58 TO -72 


*CII 7 0.1 dB TOO HIGH AT 70 kHz 
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PRIME FPA FAILURE REPORT 
SUMMARY 



50799 

SUBSTRATE ASSY AND TEST 
51015 

HALFBAND ASSY & TEST 
50797 

BAND LEVEL ASSY AND TEST 
50807 

LED ASSY AND TEST 
50795 

PRIME FPA ASSY AND TEST 
UNIT LEVEL VIBRATION 


NUMBER OF FAII I IRES 


CUMULATIVE TOTAL = 122 


-J-9/B2 
21170 I/O 






It* MAIM V 

MAI ”« fi.' 


PRIME FPA RDW SUMMARY 


DESCRIPTION 


sb n c 


A SUmitHAKY OF 
HUOHCS AIRCRAFT COMFANV 




USE OF UNAPPROVED PARTS (LED CHIPS) 

OUT OF SPECIFICATION PERFORMANCE 
LEAD-TO-LEAD WIRE WRAP SOLDERING ON LED ASSY 


TOTAL 


NUMBER 


9/82 
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IIIMAIK 


CFPA WITH CABLES 
50973 


BAND 5, 6, AND 7 VIDEO CHANNELS 


PHOTON FLUX FROM TELESCOPE 


50973 COLD FOCAL PLANE WITH CABLES 


50980 PREAMP MODULE 


< 3 > 51843 BAND 5 PREAMP 


o 50984 BAND 6 PREAMP 


50988 BAND 7 PREAMP 


50808-1 


50912 


POSTAMPLIFIERS 


50908 ; 

o 

TO MUX 


SB RC 


A SUBSIOIAAV OJ 
lUGIIfi AIMCHAf-1 COMPANY 


21170 174 





COOLED FOCAL PLANE ARRAY 


WITH CABLES 


ORIGINAL pa:: 

OF POOR QUALITY 










Mm 

Mm&k 


ORIGfNAL. F; 









1 

FUNCTION 


1 

f 

r 

S • TRANSDUCER CONVERTS INCOMING PHOTON FLUX TO ELECTRICAL 



SIGNALS THAT MAY BE AMPLIFIED AND PASSED ON TO MUX 

t 


%— 

i 

CRITICAL PARAMETERS 


1 

• SIGNAL-TO-NOISE RATIO AS REQUIRED BY SYSTEM SPEC 

• FLAT FREQUENCY RESPONSE TO 52 KHz WHEN TESTED WITH 


r • 
J I 

— 1 

POSTAMPLIFIER (JO. 5 dB) 


i 

• SETTLING TIME TO 1% WITHIN 60 pS. 1. 5% WITHIN 30 |iS 



w LOW CHANNa-TO-CHANNEL INTERACTION I < -40 dBI 


0-1 . 
J 

REQUIREMENT CHANGES SINCE DDR 


' 1 ' 

• NONE 


— | 
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CFPA WITH CABLES 
50973 


SBRC 


A WHIOIMT Of 
twama Amen aft company 


EHn 


DESIGN CHANGES SINCE DDR 

• ADDED SHIELDS, 52808 AND 52809, TO REDUCE CROSSTALK 

«• GOLD WIRE (0.001 IN. DIAI CONNECTS TO DISTRIBUTION BOARD INSTEAD 
OF PT (0.001 I*.' DIAI 

• CABLE ATTACHivitNT REINFORCED BY SPOT BONDING AT DISTRIBUTION 
BOARD TERMINALS 

*• CABLE PAD REDESIGN TO REDUCE FATIGUE (SEE FR F0592I 

• DELETED GUARD RESISTORS AND ADDED CHIP CAPACITORS (52928) ACROSS 
FEEDBACK RESISTORS TO IMPROVE BANDS 5 AND 7 FREQUENCY RESPONSE 

• CHANGED FROM ELTEC 114 FEEDBACK RESISTORS TO MSR-3 TO IMPRCWE 
FREQUENCY RESPONSE 

• RESISTORS PLACED ON 0.020 IN. THICK SAPPHIRE STANDOFFS TO REDUCE 
CAPACITANCE TO GROUND AND IMPROVE FREQUENCY RESPONSE 


9/82 
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’"DESIGN CHANGE NOT INCORPORATED IN ENGINEERING MODEL 






ENVIRONMENTAL TESTS 

• 20 THERMAL CYCLES BETWEEN 77 AND 300K 

• VIBRATION TEST CONDUCTED IN RADIATIVE COOLER 


£• 

i 


L 



STATUS / PROBLEMS 

" COMPLETE THROUGH PROTOFLIGHT AND FLIGHT 
•VIBRATION TEST CONDUCTED IN RADIATIVE COOLER 


It 


L. 



9/82 
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J 



FPA FLOW CHART 


a suasiDtAiiv or 

MuniiEft Ainrn af t comtanv 


50973 

CFPA/CABLES 
ASSY & TEST 


TEST AND 
REWORK 




1 




INTEGRATE WITH 
RADIATIVE 
COOLER 



VIBRATION 


TESTING 


SYSTEM TESTING 
WITH BTCE 


SYSTEM 
THERMAL VAC 
TESTING 


9/H2 
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BANDS 5 AND 7 DATA SUMMARY 


i 


SIMM. 


i ■ mmi muni umtm 


ITEM 


BAND 5 

BAND 7 

SPEC 

X 

RANGE 

X 

RANGE 


FREQUENCY/TRANSIENT RESPONSE 






SETTLING TIMES, M SEC 1.5* 

<30 

25 

20 TO 30 

28 

26 TO 32 

1.0* 

<60 

34 

30 TO 40 

32 

29 TO 47 

OVERSHOOT, * 

<10 

9.3 

7.2 TO 11.5 

8.0 

3 TO 11 

FREQUENCY RESPONSE, dB 

-3"°+0.5 
AT 52 kHz 

-2.8 

-2.0 TO -3.2 

3.0 

-2.6 TO -3.3 


FLAT ±0.5 dB 


PASSED 


PASSED 

RISE TIME. m SEC 

<20 

11.9 

11.0 TO 14.0 

11.8 

11.0 TO 15.0 

TIME DELAY, ,.SEC LEADING 

TBD ± 0.5 

12.2 

11.6 TO 12.4 

12.3 

11.8 TO 13.0 

TRAILING 


12.8 

12.2 TO 13.8 

12.8 

12.2 TO 13.4 

R x BAND 5, A/W 

>0.0 

1.4 

1.3 TO 1.5 

— 

— 

\< x BAND 7, A/W 

>1.0 

— 

— 

1.8 

1.7 TO 2.0 

NEP X BAND 5, U 

<5 .8x10- 12 

3.3x10“ 12 

(2.9 TO 3.1) xlO" 12 

-- 

— 

NEP BAND 7, U 

A 

<4.8xlO- 12 

— 

— 

2.4 *10“ 12 

(2.0 TO 3.2) xlO" 12 
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BAND 6 DATA SUMMARY 


SBKC 


ITEM 

SPEC 

X 

RANGE 

FREQUENCY AND TRANSIENT RESPONSE, i.SEC 




SETTLING TIMES 1.5% 

<120 

NOT AVAILABLE 

NOT AVAILABLE 

1.0* 

<120 

NOT AVAILABLE 

NOT AVAILABLE 

OVERSHOOT, X 

<10 

NOT AVAILABLE 

NOT AVAILABLE 

FREOUENCY RESPONSE, dB 

-3-0*0. 5 AT 13 kHz 

2.8 

2.7 TO 2.9 

RISE TIME, mSEC 

<80 

NOT AVAILABLE 

NOT AVAILABLE 

TIME DELAY, uSEC 




LEADING 

— 

30 

30 TO 30 ! 

TRAILING 

— 

38 

38 TO 38 

DROOP, % 

<0.4 

NOT AVAILABLE 

NOT AVAILABLE 

R x , V/H 

>3200 

9.7 xlO 3 

(7.7 TO 11.7) xlO 3 

NEW , W 

A 

<0.93*10 _, ° 

0.44 *10~ 10 

(0.37 TO 0.51) *10~ 10 















1 I” I 


IIMMAIK V s 
MAttlKlC; 


COOLED FPA FAILURE 
REPORT SUMMARY 


A EUUSlfMAJiY Or 
HUetlEi AIHCHAFI COMTANV 



NUMBER OF FAILURES 





InSb DETECTOR RELATED 
NONCONFORMING PARTS 
OUT OF SPECIFICATION PERFORMANCE 
UNRELEASED HcT DETECTOR PLANNING 


TOTAL 


13 




COOLED PREAMPLIFIER MODULE 






r 




1 




I? 



BAND 7 PREAMPLIFIER 


i s ini c ! 









BANDS 5 AND 7 PREAMPLIFIERS 
50988 AND 51843 





[Slit ltd 

*• 

A UnUOtMV Of 

MUCIItS AIMCHAFI CDWANV 





FUNCTION 

• PROVIDE HIGH VOLTAGE GAIN AND WIDE BANDWIDTH SO FREQUENCY 
RESPONSE DETERMINED BY FEEDBACK RESISTOR ONLY 


r- 



CRITICAL PARAMETERS _ L 

• HIGH GAIN (xlOOO) ->jj: 

• LOW INPUT NOISE (4.2 nV/VRz) 

• OPEN LOOP -3 dB FREQUENCY RESPONSE > 5 KHz jl 

• j F 

REQUIREMENT CHANGES SINCE DDR 

r 

• FREQUENCY RESPONSE REQUIREMENT MODIFIED TO MATCH CHARACTER- •**- 

ISTICS OF FOCAL PLANE 

t 

-* L 
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I 


! 


» 

r* 

t 

t « 


V 

1 1 
% 

. 




: i. 


it 


•i • 

> I 4 

!u 



i 


n 


r 


III MAIN 75^1 
MAIT1R JS|/ 7? 

BANDS 5 AND 7 PREAMPLIFIERS 1 
50988 AND 51843 (CONT) 1 

jSBKCl 

A tUOSIOI AAV OF 
HOOHF1 At AC A AF I COMPANY 

1 




iamUW j 


DESIGN CHANGES SINCE DDR 

I 

• ADDED INPUT BALANCE RESISTORS R2-R1T WITH BYPASS CAPACITORS C3-C18 ALLOWS 
DETECTOR BIAS TO BE SET TO ZERO ± 10 mV 


* • PWB RELAYED OUT TO PROVIDE SHIELDING OF FEEDBACK LEADS TO REDUCE TENDENCY 

TO OSCILLATE 

• ADDED CAPACITORS C19-C34 TO SUPPRESS LOOP OSCILLATION 

• CHANGED R18 FROM 22. IK TO 10K TO IMPROVE BIAS STABILITY SITH TEMP 

• CHANGED CR1 FROM IN5306 TO IN5305 TO IMPROVE BIAS STABILITY WITH TEMP 

• CHANGED RESISTOR CONNECTION AT INPUT OF AR1 AND AR3 
•TRADED MORE BANDWIDTH FOR LOW FREQUENCY STABILITY 

• REMOVED INPUT STAGE FREQUENCY COMPENSATION 

• CHANGED C3 FROM 39 TO 430 pF TO ACCOMMODATE FOCAL PLANE FREQUENCY RESPONSE 

• CHANGED Q3 FROM LM194 TO LM114 FOR INCREASED BANDWIDTH 

• CHANGED Q1 AND Q2 FROM 2N4405 TO 2N3811 FOR BETTER DETECTOR BIAS STABILITY 
AT EXPENSE OF SLIGHT NOISE INCREASE 

* DESIGN CHANGE NOT INCORPORATED IN ENGINEERING MODEL 


9/82 
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BANDS 5 AND 7 PREAMPLIFIERS 
50988 AND 51843 (CONT) 


iSBRC 


a mm mm tmw or 

HtfOHtt AIRCRAM COMPANY 


ENVIRONMENTAL TESTS 

• TESTED AT -15° AND 35^ 

• BURNED IN AT BSt PER 16107 

• TESTED AT 30°C AND -5°C 

• TEMPERATURE CYCLED FROM -25 TO 40°C PER 16382 

STATUS I PROBLEMS 

• FABRICATED THROUGH PROTOFLIGHT 
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r« ylj 

y2* 

r -i* ;* 
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[ SBRC ] 

a iwiinMiv or 

HUOHCS AincnATT COMPANY 

■■■BlinHBRinMi 

FUNCTION 

•TO SUPPLY STABLF BIAS CURRENT TO DETECTOR AND AMPLIFIER 
RESULTING DETECTOR VOLTAGE SIGNAL, ADDING VERY LITTLE NOISE 

CRITICAL PARAMETERS 

• LOW NOISE ( < 1 nV/VHz) 

• HIGH, STABLE GAIN (500) 

• LONG AC TIME CONSTANT (16SI 

REQUIREMENTS CHANGES SINCE DDR 

• ADDED SINGLE POLE FILTER, ORIGINALLY INTENDED FOR POSTAMP 


RRMAfR 
MAItl 




W 


BAND 6 PREAMPLIFIER 
5098A 








ALIGNMENT AND FOCUS 
MECHANISM 


[SBRCl 

• — _ — i 

A SUKtDIAflY OF 
HUGHES AHICHAFT COMPANY 


m 


FUNCTION 

• PROVIDE CAPABILITY FOR ATTAINING AND MAINTAINING REGISTRATION (WITH RESPECT 
TO PRIME FOCAL PLANE) 

DESIGN 

• THREE BURLEIGH INDUSTRIES INCIIWORMS USED TO CONTROL TILT AND TRANSLATION 
OF SPHERICAL RELAY MIRROR 

• RESOLUTION: 1 STEP = *18 \i IN., 1/20 IFOV ALIGHMENT 

• NORMALLY LOCKED WITHOUT POWER TO 23 G’S (EXPECTING 28 G*S AT QUAL LEVEL) 
CHANGES SINCE PFR 

• NONE 

ANALYSIS /TEST 

• DESIGN VERIFIED BY PF QUALIFICATION TEST 

• QUAL TEST COMPLETE (HS 236-6698) 

• HOLDING FORCE IS 15 LB ~ 23 G’S 

• PUSHING FORCE IS 0 LB; 1.5 LB MAX REQUIRED 
STATUS 

• FI COMPLETED 

MODEL PERFORMANCE DIFFERENCES 

• PF - INCHWORM HOLDING FORCE 20 LB EACH 

• FI - INCHWORM HOLDING FORCE 15 LB EACH 







BAND 6 AMPLIFIER 
5098A (CONT) 


[SBRC] 

A MiKIDIAAV Of 
IWCMU AIMCMAM COMPANY 


DESIGN CHANGES SINCE DDR 

• ADDED C14-15 AND CHANGED VALUE OF R41 AND R44 TO ADD REAL POLE IN GOLD- 
BURG FILTER 

• REPLACED ZENER DIODE-CURRENT SOURCE COMBINATION WITH RESISTOR DIVIDER 
FOR LOWER NOISE (R45-48) 

• ADDED E8 AND R49 TO MONITOR BALANCE ADJUSTMENT IN ENVIRONMENTAL CHAMBER 

• CHANGED C8 FROM 120 PF TO 470 PF FOR LOOP STABILITY 

• CHANGED Q12 FROM LM194 TO LM114 TO FOLLOW SAME CHANGE IN BANDS 1 THROUGH 
4, 5, AND 7 PREAMPS 

• CHANGED CONNECTION OF R3Q R35, AND VALUE OF R34 AND R38 TO INCREASE LOOP 
GAIN WHICH REDUCES SAG DURING SCAN 

• CONNECTED DETECTOR RETURN TO BAND 5 DETECTOR RETURN AND DISCONNECTED 
BAND 6 DETECTOR RETURN TO POST AMP TO REDUCE NOISE PICKUP ON BAND 5 


9/82 


211/0 192 




BAND 6 AMPLIFIER 
5098 (CONT) 


SBRC 


a sumoiARv or 

HUOMfi AMICAATT COMPANY 


ENVIRONMENTAL TESTS 

• TESTED AT +30°C AND -5°C 

• TEMP CYCLE FROM -25 TO +40°C PER 16378 

STATUS I PROBLEMS 

• FABRICATED THROUGH PROTOFLIGHT 

DEVIATIONS / WAIVERS 

• D-041 TO ADD BALANCE ADJUSTMENT MONITOR 





i ^ h * . 11 i 


50980 COOLED PREAMP MODULE 
FLOW CHART 


PWB ASSY 


BOARD LEVEL 
TESTING 


SELECT TESTING 
WITH FPA 
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PWB ASSY 

BOARD LEVEL TESTING 
SELECT TESTING WITH FPA 
HIGH/LOW TEMPERATURE TESTING 
THERMAL VACUUM TESTING 
SYSTEM TESTING 


REAMP 
T SUMMARY 


* 


SBKC 


NUMBER OF FAILURES 



.CUMUL ATI VE TOTAL = 5 




SBKC 


DESCRIPTION 

NUMBER 

CUTS AND JUMPERS 

7 



50980 COOLED 
PREAMP MODULE 
WAIVER SUMMARY 
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POSTAMPLIFIER ASSEMBLY 

50904 


[SBRCi 

A SMHSIOIARV OF 
I HMil IIS AIRCRAFT COMPANY 


FUNCTION 

• PROVIDE 16 CHANNELS (1 BAND) OF VIDEO SIGNAL GAIN AND FREQUENCY SHAPING 

• PROVIDE REGULATED PREAMP POWER 

• CONTAINS COMMAND AND TELEMETRY RELAYS 
CRITICAL PARAMETERS 

• REGULATED VOLTAGE AS FUNCTION OF LINE VOLTAGE 

• UNIFORM CHANNEL -TO-CHANNEL GAIN AND FREQUENCY RESPONSE 


• LOW DC OFFSET 

REQUIREMENTS CHANGES SINCE DDR 
=»• PREGAIN SELECT TRIM 

* • ROLLOFF SELECT TRIM 

• HYBRID CIRCUIT (50859) 

• GAIN AND FREQUENCY RESPONSE REQUIREMENTS HAVE BEEN REVISED PERIODI- 
CALLY AS FOCAL PLANE CHARACTERISTICS AND SYSTEM REQUIREMENTS BECAME 
FIRMLY ESTABLISHED 

• DES IGN CHANGE NOT INCORPORATED IN ENG INEER ING MODEL 



POSTAMPLIFIER ASSEMBLY 
50904 (CONT) 

DESIGN CHANGES SINCE DDR 

* • ADDED PREGAIN SELECT RESISTORS R81-R96 

* • ADDED ROLLOFF SELECT RESISTORS R65-R80 

• ADDED KLEEBURG CAPACITORS C57-C72 

• ADDED OFFSET TRIM RESISTORS, R97-R112 

• REMOVED REGULATOR CURRENT LIMITING RESISTORS TO ELIMINATE POSSIBILITY OF 
REGULATOR NOT COMMING UP 

• HYBRID CIRCUIT 150859) CHANGES 

• ADDED PREGAIN TERMINALS TO PROVIDE INCREASED GAIN SELECTIVITY (TM 366) 

• SPECIFIED R 2 Cj - T, RATHER THAN INDIVIDUAL COMPONENTS TO EXPEDITE 
CAPACITOR PROCUREMENT (TM 383) 

• ADDED ROLLOFF TERMINALS TO COMPENSATE FOR PREAMP AND POSTAMP FRE- 
QUENCY RESPONSE VARIATIONS AROUND 50 KHz (TM 444) 

* • ADDED 16 RESISTORS TO BAND 1 POSTAMP ASSY TO ELIMINATE COHERENT NOISE 

PER 7R5779 


■ MAIN 

aiviw 



[ SBRC] 

A SUmiDIAIIV OF 
HUOMC* A Wen AFT COMPANY 


DESIGN CHANGES NOT INCORPORATED IN ENGINEERING MODEL 
* DESIGN CHANGE NOT IN P7 MODEL 

9/B2 

2117019ft 



POSTAMPLIFIER ASSEMBLY 
50904 (CO NT) 


s mu; 


A SUBSIDIARY OF 
HUGHES AIRCRAFT COMPANY 




STATUS / PROBLEMS 

• BUILT AND TESTED THROUGH PROTOFLIGHT 

• KLEEBURG EFFECT; ADDED CAPACITORS TO STOP OSCILLATION AND 
OUTPUT SHIFT; SEE FR 1706 

• UNABLE TO SET OFFSET BIAS TO IV AS RQD ADDED TRIM RESISTOR 
IN SERIES WITH OFFSET ADJUST RESISTOR; SEE FR 1761 

ENVIRONMENTAL TESTS 

• TEMP CYCLED -30° TO 60°C PER 16368 

• TESTED AT 0° AND 50°C 
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POSTAMP FAILURE 
REPORT SUMMARY 


rsBifci 



NUMBER OF FAILURES 

PWB ASSY 

0 

BOARD LEVEL TESTING 

—2 

SELECT TESTING WITH FPA 


HIGH/LOW TEMPERATURE TESTING 

0 

ELECTRONICS MODULE TESTING 

0 

SYSTEM SELECT TESTING 

0 

SYSTEM TESTING 

B16bU7-70 

° CUMULATIVE TOTAL = 19 
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PRIME FPA 

• -10 CH MEETING SPEC AT SYSTEM LEVEL 

• 24 CH OPERATING BUT NOT TO SPEC 

• PERFORMANCE STABLE THROUGHOUT SYSTEM TESTING 

COLD FPA 

• 36 CH MEETING SPEC AT SYSTEM LEVEL 

• WITH EXCEPTION OF BAND 5 CH IQ PERFORMANCE STABLE 
THROUGHOUT SYSTEM TESTING 


9/82 
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BAND 5 CH 10 SIGNAL TO 
NOISE DEGRADATION 


SBRC 


A &UASI04AAV Ot 
IMJGIICS MRCRAM CUMTAMY 






BAND 5 Ch 10 SHOWED x30% REDUCTION IN SIGNAL 
WITH APPROXIMATaY EQUAL INCREASE IN NOISE 
DURING THERMAL VAC. TESTING. 

SUBSEQUENT TESTS WITH BENCH TEST COOLER SHOWED 
NORMAL PERFORMANCE. 


9/82 

• sii 




C! 




BAND 5 CH 10 POSSIBLE 
SUBASSEMBLIES 
CONCERNED 



j 


[SBRCj 

A WKItHABr or 

MUOMtS AlACflAFI COMPANY 


• DETECTOR ASSEMBLY 

• COOLER CABLE 

HI 

• PRE AMPLIFIER 

• INTERCONNECTION CABLE 

• POST AMPLIFIER 


9/82 

MI 
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BAND 5 CH 10 
BAND 5 FPA HISTORY 


[SilRCl 

A SMNSIOIAHV Ot 
IWGIItt AIHCRAFI COMPANY 


• PROBE TEST DATA TAKEN ON 11/13/81 SHOWED PERFORMANCE ANOMALY 

BELIEVED TO BE POOR TEST PROBE CONTACT 

• ALL OTHER FPA ASSEMBLY LEVEL DATA SHOWS NORMAL PERFORMANCE 


‘J/82 
e ba 



IIIM AIK < 
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BAND 5 CH 10 

RADIATIVE COOLER TEST RESULTS 


jSBRCj 

a iiiKiwAn* or 
MUOMTl AIRCRAFT COMTANV 


• BAND 5 CHANNELS 9, IQ 12 AND BAND 7 CHANNELS l 2. 7, 
IQ 16 EXHIBITED HIGH NOISE I D.C. OFFSETS IN THERMAL 
VAC TESTS. 

• INITIAL BENCH CHECKS SHOWED HIGH NOISE. 

• NOISE PERFORMANCE OFFSETS RETURNED TO NORMAL VALUES 
WHEN WEAR SAVER WAS REPLACED. 

• RETEST IN CHAMBER SHOWED NORMAL PERFORMANCE. 


9/82 

>1970 770 





BAND 6 CH 10 

STILL MORE THAN ONE EXPLANATION 


r 

i 

• 


L 


suite ! 


A SIHttlDIAHV Of 
HUGHES AlltCHAFI COMPANY 


m 




M 


• DETECTOR CHANGE - POSSIBLE, NOT CONSISTENT WITH 
D IFFERENCE BETWEEN CHAMBER AND BENCH TEST RESULTS . 


• COOLER CABLE - THERMAL GRADIENT ACROSS CABIES 
DURING THERMAL VAC. AR « 2000 REQUIRED. 


• PREAMP CONNECTOR - POST TEST FLEXING OF INTERFACE 
SHOWED NO CHANGES - POOR CONNECTION COULD CAUSE. 
PREAMP TEMP ESSENTIALLY SAME FOR DIAGNOSTIC TESTS 
IN CHAMBER AND BENCH TESTS. 







BAND 5 CH 10 
IMPLICATIONS 


i SBRC 1 

A •UMMMAMV OF 
MunMd Amen Art comtamv 



V 



f 


• DETECTOR CURRENTLY EXHIBITS MARGINAL S / N RATIO =11.1 
MEASURED 13:1 SPECIFIED (MIN IRRADIANCE). 


• ANY FURTHER DIAGNOSIS / REPAIRS REQUIRES REMOVAL 
PROBABLE DISASSEMBLY OF RADIATIVE COOLER. 


• DETECTOR / COOLER CABLE REPAIRS ENTAIL SIGNIFICANT RISK, TIME. 


• FAILURE (OPEN OR SHORT! WOULD HAVE NO MEASURABLE IMPACT 
ON OTHER BAND 5 CHANNELS. 


9/82 
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[ SliRC i 

A SUbSIOIAHV OF 
IMKilltS AIHCHAFI COMTAMV 


• DURING SPECIAL TEST BAND 6 VIDEO SIGNAL WAS ABSENT 
ALL CHANNELS - READ DC RESTORE LEVEL WITH NO NOISE. 

• REEXAMINATION OF EARLIER TEST DATA SHOWED AT LEAST 

3 OTHER TIMES WHEN BAND 6 EXHIBITED SIMILAR PERFORMANCE. 

• PROBLEM WOULD NOT REPEAT FOR NEXT 5 ORB ITS - SAME 
TURN-ON CONDITIONS. 


NO FURTHER OCCURRENCES DURING REMAINDER OF TEST. 





[ SBKC 1 

*■ - — ----- — — j 

a suKioiAnv or 
muoiics AincAArr company 


• FAILURE MECHANISM BELIEVED TO BE INSUFFICIENT CURRENT 
TO ALLOW PREAMPLIFIER TO ACHIEVE BALANCE AT TURN ON. 

• PROBLEMS APPEAR RELATED TO LOW DUTY CYCLE, LARGE 
TRANSIENT (TURN ON SEQUENCE INDUCED! OPERATIONS. 

• POST AMPLIFIER TROUBLESHOOTING SHOWED EARLIER MODI- 
FICATION OF VOLTAGE REGULATOR INCORRECTLY IMPLEMENTED. 

• INCORRECTLY WIRED SYSTEM IS INSTALLED IN PROTOFLIGHT 
MODEL. 


9/R2 

71170 724 










* 



• NO OVERSTRESS ON REGULATOR, OTHER COMPONENTS. 

• CURRENT DRIVE INCREASED BY 90 M.A. 

• MONITOR PERFORMANCE OVER EXTENDED PERIOD. 

• EXAMINE CONSEQUENCES ON PROTOFUGHT MODEL OPERATION. 

• CONTINUE ANALYSIS EFFORT TO FURTHER DEFINE CONDITIONS 
REQUIRED. 


9/82 
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RADIOMETER PERFORMANCE 

! 

P 


I 




• TELESCOPE 

• AFT OPTICS 

• RELAY OPTICS 

• RADIATIVE COOLER DOOR/SHROUD 
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RADIATIVE COOLER 



function 


• interface with spacecraft 

• STRUCTURAL SUPPORT FOR: 

OPTICAL ASSEMBLY 

SCAN MIRROR ASSEMBLY (SMA) 

ELECTRONICS MODULE 

design 

• 20 IN. DIAMETER ALUMINUM HONEYCOMB 

• THREE BERYLLIUM BULKHEADS 
CHANGES SINCE PFR 

• NONE 


TUBE 


y /«2 

air to /a 




ANALYSIS I TEST 


• NASTRAN ANALYSIS COMPLETED AND VERIFIED BY 
SURVEY LEVEL SINE SWEEPS ON SMA TEST BED AND 
QUAL LEVEL TESTS ON PF 


STATUS 


• FI - COMPLETED 


MODEL PERFORMANCE DIFFERENCES 


• NONE 



TELESCOPE 


-f 


FUNCTION 

s 

• COLLECT SCENE ENERGY AND PRODUCE HIGH QUALITY DIF ■' 

FRACTION LIMITED IMAGE 

DESIGN 

- % 

• STRUCTURE - LOW THERMAL EXPANSION MATERIALS: -> 

GRAPHITE EPOXY 

INVAR i 

ULE MIRRORS 1 

CHANGES SINCE PFR 

• NONE -J 

ANALYSIS / TEST 2 7 

• DESIGN VERIFIED BY NASTRAN ANALYSIS AND PROTOFLIGHT 
MODEL QUALIFICATION TESTS 

9/82 
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TELESCOPE (CONT.) 


jSBRC 

* tUBSIOMMV Of 
HUOMM MMCMAFT COMfANV 


STATUS 


• FI - COMPLETED 


MODEL PERFORMANCE DIFFERENCES 

• PRIMARY MIRROR LIP DAMAGED. ACCEPTABILITY 
VERIFIED BY PENALTY AND PERFORMANCE TESTING 
USING FI MAIN FRAME 


9/R2 
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TELESCOPE TEST SEQUENCE 

mm ii ii 



PRIMARY 

AND 

SECONDARY 

OPTICS 


( 2)1 


♦ 


MOUNT IN 

TELESCOPE 

STRUCTURE 


(3>i 



[SBRC'l 


♦ 


TELESCOPE 

ALIGNMENT 


( 1 ) 



( 0 ) 


( ) = FAILURE REPORTS 


9 / 02 
Him; 










FUNCTION 

• CONTAINS SCAN LINE CORRECTOR, PRIME FOCAL PLANE 
ARRAY, PRIMARY AND REDUNDANT CALIBRATION / DC 
RESTORE SHUTTERS, CALIBRATION BLACKBODY 

DESIGN 

• STRUCTURAL BULKHEAD ALIGNED / PINNED TO TELESCOPE 

• SLC ALGINED / PINNED TO BULKHEAD 

• PFPA ALIGNED TO SLC / PINNED TO BULKHEAD 

• SHUTTERS, BLACKBODY ALIGNED / PINNED TO BULKHEAD 

CHANGES SINCE PFR 


‘J/B2 

21 170 7U 


• NONE 



-M. ■ . 


/si AFT OPTICS ASSEMBLY 

(CONT.) 


A SUBSIDIARY or 

Huanrs aircraft company 


ANALYSIS I TEST 

• BULKHEAD DESIGN VERIFIED BY NASTRAN ANALYSIS AND 
PROTOFLIGHT MODEL QUALIFICATION TEST 

• WORKMANSHIP VERIFIED BY VIBRATION OF AFT OPTICS 
ASSY (SBRC 16800) 

STATUS 

• FI COMPLETED 


MODEL PERFORMANCE DIFFERENCES 


NONE 


siiror* 





SCAN LINE CORRECTOR 

(SLC) 




SBRC 


A SUBSIDIARY Of 
HUGHES AIRCMAFt COMPANY 




FUNCTION: 


• MODIFY SCAN MOTION AT DETECTORS TO EQUALIZE OVER / 
UNDER LAP DUE TO BIDIRECTIONAL SCAN OF SMA 

DESIGN 

• TWO-PLANE PARALLEL Be MIRRORS 45° WITH RESPECT TO 
OPTICAL AXES WHICH ROTATE AT CONSTANT RATE DURING 
ACTIVE SCAN; FAST RETRACE DURING SMA TURNAROUND 

• LOW INERTIA Be MIRROR SUPPORT STRUCTURE AND MOVING 
COIL TORQUE MOTOR 

• REDUNDANT TACHOMETERS TO PROVIDE RATE FEEDBACK 
CHANGES SINCE PFR 


9/H2 

21 170 UO 


• NONE 




ANALYSIS / TEST 

• DYNAMIC LINEARITY AND REPEATABILITY TEST RESULTS 
INDICATE IN SPEC PERFORMANCE 

• QUAL AND LIFE TESTING COMPLETED 

• FLEX PIVOTS 300 X 10 6 CYCLE LIFE TEST AT TSD COMPLETED 
STATUS 

• FI - COMPLETED 

MODEL PERFORMANCE DIFFERENCES 

• NONE 


9/87 
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FUNCTION 

• PROVIDE DC RESTORE REFERENCE FOR ALL BANDS 

• TRANSMIT ILLUMINATION FOR CALIBRATION OF BANDS 1 TO 5 AND 7 

• TRANSMIT BLACKBODY ENERGY FOR CALIBRATION OF BAND 6 

DESIGN 

• LOW INERTIA RESONANT SHUTTER WHICH OSCILLATES IN SYNC WITH SMA 

• FLEXURAL PIVOT SUSPENSION (NO LUBRICATION) 

• TORSIONAL SPRING CONSTANT CONTROLLED BY EXTENSION SPRINGS 

• SIX FIBER BUNDLES SIZED FOR PROPER ILLUMINATION IN BANDS 1 TO 5 AND 7 

• CONCAVE MIRROR TO REFLECT BLACKBODY ENERGY TO BAND 6 

• BLACK SHUTTER AREA FOR DC RESTORE 

CHANGES SINCE PFR 

9/H2 
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• NONE 



ANALYSIS / TEST 


• REVISED DESIGN VERIFIED BY QUAL LEVEL VIBRATION ON LIFE TEST 
MODEL AND PF O.B.C. AND ON PF INSTRUMENT QUALIFICATION TEST 

• CALIBRATION ILLUMINATION IMAGE QUALITY AND RADIANCE LEVEL 
VERIFIED AT UNIT LEVEL AND DURING PF TEST (SBRC 1670?! 

• FLEX PIVOT 180 X TO 6 CY LIFE TEST COMPLETE 

• EXTENSION SPRING 180 X I0 6 CY ACCELERATED LIFE TEST COMPLETE 

• DEFLECTION BAND 180 X 10 6 CY ACCELERATED LIFE TEST COMPLETE 

• LIFE TEST MODEL 187 X I0 6 CY LIFE TEST COMPLETE 
STATUS / PROBLEMS 


• FI COMPLETED 

• FI SLIGHT OVERSHOOT ON STARTUP - DOES NOT AFFECT PERFORMANCE 
MODEL PERFORMANCE DIFFERENCES 

• NONE 
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REDUNDANT SHUTTER 


[SBRCl 

A SUBSIDIARY Of 
IHtGIlit AIRCRAFT CORfANV 


FUNCTION 

• PROVIDE DC RESTORE REFERENCE FOR ALL BANDS IF PRIMARY SHUTTER FAILS 
DESIGN 

• IDENTICAL TO PRIMARY SHUTTER WITH FOLLOWING EXCEPTIONS: 

• TORSIONAL SPRING CONSTANT CONTROLLED BY FLEXURAL PIVOT, NOT 
EXTENSION SPRINGS 

• 2-POLE ROTOR IN LIEU OF 4-POLE ROTOR 


CHANGES SINCE PFR . 

• NONE 

ANALYSIS / TEST 

• DESIGN VERIFIED BY QUAL LEVEL VIBRATION ON DEVELOPMENT MODEL 
SHUTTER AND ON PF QUALIFICATION TEST 

• QUAL I LIFE TESTING TO BE BASED ON SIMILARITY TO PRIMARY SHUrTER 
STATUS 

• FI COMPLETED 





FUNCTION 

• PROVIDE BLACKBODY ENERGY FOR CALIBRATION OF BAND 6 
DESIGN 

• IDENTICAL TO VISSR I VAS BLACKBODY 

• CONICAL CAVITY WITH DISCRETE RESISTIVE HEATERS 
ANALYSIS / TEST 

• DESIGN VERIFIED BY PF QUALIFICATION TEST 

• FUNCTION VERIFIED BY THERMAL VACUUM ELECTRICAL TEST 

CHANGES SINCE PFR 

• NONE 

MODEL PERFORMANCE DIFFERENCES 

• NONE 


9/82 
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STATUS 

• FI - COMPLETE 



II M MAIM 

• Mn *ky 


AFT OPTICS TEST SEQUENCE 


! SBKC ! 



* 


VIBRATION 

TEST 


* 


VIGNETTING 
TEST WITH 
RELAY OPTICS 


♦ 


FINAL 

ELECTRICAL 

AND 

FUNCTIONAL 


♦ 


SYSTEM 

LEVEL 






1 9/ H2 

21 ITS H6 


( 0 ) 

( )= FAILURE REPORTS 


( 0 ) 


m 




SPECIFICATION 


ACTUAL 


SLC I Q = 35 ± 5 

f N = 105 + 5 Hz 

Q = >90 
f N = 6.99 ± .014 

Q = >48 

f N = 6.99 + 0.014 Hz 


»/B2 

fm»ar 


O.B.C. 


REDUNDANT 

SHUTTER 


Q= 38 

f N = 104.7 Hz 

Q = > 180 
In = 6. 99 Hz 

Q= 50 
f N = 7.00 Hz 






RELAY OPTICS 

HBaBBHBHBHUHBHIB 


SBRC 


A SUHIOIMV Of- 
liu&llts AlMCNAf I COMTAMV 




FUNCTION 

• RELAY IMAGE FROM PRINE FOCAL PLANE TO BANDS 5. 6. AND 7 
DETECTORS IN COLD FOCAL PLANE 

• ALIGN OPTICAL AXIS WITH COOLER AXIS 

DES IGN 

• STRUCTURE - LOW THERMAL EXPANSION MATERIALS: 

GRAPHITE EPOXY 
INVAR 

ULE MIRRORS 

• ACTIVE FOCUS / ALIGNMENT PROVIDED BY THREE INCHWORMS 
CHANGES SINCE PFR 

• NONE 

ANALYSIS / TEST 

• DESIGN VERIFIED BY NASTRAN ANALYSIS AND PEANLTY VIBRATION TEST ON 
AFT OPTICS BULKHEAD / RELAY OPTICS STRUCTURAL ASSEMBLY (HS 236-6585) 

STATUS 

9/82 

• FI - COMPLETED 

MODEL PERFORMANCE DIFFERENCES 







iSBRC! 

i. -» 

a w — M W or 

HUOMCS MUCH ATT COMTANV 


•sm 


FUNCTION 

• PROVIDE CAPABILITY FOR ATTAINING AND MAINTAINING REGISTRATION (WITH RESPECT 
TO PRIME FOCAL PLANE) 

DESIGN 

• THREE BURLEIGH INDUSTRIES INCIIWORMS USED TO CONTROL TILT AND TRANSLATION 
OF SPHERICAL RELAY MIRROR 

• RESOLUTION: 1 STEP = 88 u IN., 1/20 IFOV ALIGHMENT 

• NORMALLY LOCKED WITHOUT POWER TO 23 G'S (EXPECTING 28 G'S AT QUAL LEVEL) 
CHANGES SINCE PFR 

• NONE 

ANALYSIS /TEST 

• DESIGN VERIFIED BY PF QUALIFICATION TEST 

• QUAL TEST COMPLETE (IIS 236-6638) 

• HOLDING FORCE IS 15 LB * 23 G'S 

• PUSHING FORCE IS 8 LB; 1.5 LB MAX REQUIRED 
STATUS 

• FI COMPLETED 

MODEL PERFORMANCE DIFFERENCES 

• PF - INCHWORM HOLDING FORCE 20 LB EACH 

• FI - INCHWORM HOLDING FORCE 15 LB EACH 


9/B2 
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( ) = FAILURE REPORTS 
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11170 - 10 ? 
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* 



; 

L 


FUNCTION: 

PROVIDE COLD SPACE OPERATIONAL ENVIRONMENT FOR 
ALL COOLED FOCAL PLANE DETECTORS - BANDS 5, 6, AND 7 


DESIGN 

TWO-STAGE DEVICE WITH PASSIVE RADIATORS ON EACH 
STAGE 

INTERMEDIATE STAGE OPERATES AT 145K 

COLD STAGE TEMPERATURE CONTROLLED AT 90K, 95K, OR 

105K 

CHANGES SINCE PFR 

MINOR DIMENSIONAL CHANGES TO INCREASE INTERSTAGE SEPARA- 
TION AND INSURE CLEARANCE DURING COOLDOWN 




U/H2 
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RADIATIVE COOLER LAYOUT 


COOLED D 1- LECTOR PREAMPLIFIER 
COOLING RADIATOR 

\ A4-, 


BAND 7 

BAND 5 FLEX CABLE 

FLEX CABLE / 


COOLER MOUNT RING .INTERMEDIATE STAGE 
\ /(MULTILAYER 

\ //INSULATION 









INTERMEDIATE 
STAGE RADIATION 
SHIELD 



mil 


COLD STAGE 
RADIATOR 




HEATER/SENSOR I \ 

FLEX CABLE BAND 6 A 
FLEX CABLE 


SECTION A A 
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RADIATIVE 

COOLER STATUS SUMMARY 


nahiianw 




SBRC 


A SUMS I (i I Alt V Ol 
HOOtltS AIHCHAM cOMfAMY 
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imwaifiiuii 
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FABRICATION AND ASSEMBLY 
• FI COMPLETE 


TEST 


• STM VIBRATION TEST COMPLETE 

• FI THERMAL VACUUM TEST COMPLETE (HS236-7961) 



‘V*12 
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RADIATIVE COOLER TEST SEQUENCE 


sb'kc 


I 

I PREAMP 


L 


I 

I CFPAI 

I 


RADIATIVE 

COOLER 

ASSEMBLY 

<51 I 




THERMAL 

VACUUM 

TEST 

( 0 ) 


FUNCTIONAL 


SYSTEM 

TEST 


LEVEL 


: <0l| 


( ) = FAILURE REPORTS 






RADIATIVE COOLER PERFORMANCE 


SI MU 


■>« 

jk 


t UKUWWI W UMU 41 WHI natron 


PARAMETER 

REQUIREMENT 

GSFC SPEC 

TEST PERFORMANCE 

THERMAL 

8K SAFETY MARGIN. 

WITH WORST CASE 
ENVIRONMENTAL LOAD- 
ING AND Wt rH 7TH BAND 

3.3.3.1 

CONFIRMED BY EM £ PF 
COOLER TV TEST (8i|.5K 
VS 94K ) 


& MIN DIRECT SOLAR 
IMPINGEMENT WITHOUT 
DEGRADATION 


CONFIRMED BY ANALYSIS 

MECHANICAL 

MECHANICAL INTEGRITY 
AND POSITION STABILITY 
AFTER VIBRATION. 
SHOCK AND ACOUSTIC 
EXPOSURE 

3.3.3. 2 

CONFIRMED BY STM. PF. t 
FI COOLER VIBRATION 
TESTS 

DETECTOR MOUNTING 

SURFACE 

TEMPERATURE 

SERVOSYSTEM DETECTOR 
TEMPERATURE CONTROL 
TO WITHIN i 0.2K OF 
NOMINAL FLIGHT 
OPERATING 
TEMPERATURE 

3.3 .3.3 

CONFIRMED SHORT TERM 
(8 HRS) ON EM. PF £ F 1 
COOLER AND B/B COLD ? 

STAGE TESTS; LONG 
TERM (2 YRS) TEMPERA 
TURE DRIFT UNCONFIRM- 
ED 


Hi 


* 




n ' ! 

iJH 


“1L- ' 




t ' 
} * 


u 

I 


Li 


1 


. b 


S ■ 
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PARAMETER 

REQUIREMENT 

GSFC SPEC 

TEST PERFORMANCE 

ANTICONTAMINATION 

PROVISIONS 

COMMANDABLE OUTGAS 
HEATERS FOR USE WITH 
DOOR DEPLOYED 

3.3 .3.4 

CONFIRMED BY EM/PF FI 
COOLER TV TEST 


TEST FOR DETECTOR 
RESPONSIVITY 
DEGRADATION DUE TO 
CONTAMINATION 

GSFC 

REQUEST 

EM COOLER TV TEST 
CONFIRMS NO DEGRADATION i 
AFTER 200 HR OF OPERATION 

BENCH TEST 
CAPABILITY 

OPERATION OF 
INSTRUMENT AT 
AMBIENT CONDITIONS 
USING BENCH TEST 
COOLER TO PROVIDE 
ORBIT OPERATIONAL 
TEMPERATURES FOR 
ALL COOLED DETECTORS 

3.3.35 

CONFIRMED BY BENCH 
COOLER TESTS WITH EM, PF 
AND FI RADIATIVE COOLER 
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RADIATIVE COOLER I ['SB RC 1 

DOOR/SHROUD I 

[jmcmarii - i r Ta T» ir a ' y r7 " r:r ~ aaia .am 

FUNCTION: 

• PROTECT GRAPHITE STRUCTURE FROM CONTAMINATION 

• SUPPORT RADIATIVE COOLER DOOR 

• SUPPORT THERMAL BLANKETS 

• ON / OFF CAPABILITY FOR RADIATIVE COOLER 

• SHIELDS COOLER FROM EARTH ALBEDO 



DESIGN 

• VENTED AT HONEYCOMB PANELS 

• ELECTROMAGNETIC LATCHES SECURE DOOR DURING LAUNCH 

• DOOR OPERATED BY BRUSHLESS DC MOTOR WITH PLANETARY GEAR 
REDUCTION AND INTERNAL BRAKING 

• SPRING-LOADED LINK WITH FUSIBLE SLUG OPERATES DOOR IF 
MOTOR FAILS 

CHANGES SINCE PFR 

• SPOT BOND ATTACHING HARDWARE TO INSURE LOCKING 

• REDUNDANT CLOSED POSITION SWITCH ADDED 



IIRMMK 
MAI11 1? 


A 


5 


r 


RADIATIVE COOLER 
DOOR/SHROUD (CONT.) 


SBRC 




A SUKIDIMV OF 
ItUOHCS MIKHAFt COMfANV 


mm 


•B!3 


ANALYSIS I TEST 

DESIGN VERIFIED BY PF QUALIFICATION TEST 

EM FAILSAFE LINK SUCCESSFULLY FIRED 

MOTOR AND LINK OPERATED SUCCESSFULLY DURING UNIT 
LEVEL QUAL TESTING (PACR 79 1 04) 

RELIABILITY VERIFIED BY FI TESTING (STR F013, STR F014) 

STATUS 

FI SHROUD ASSEMBLY COMPLETED 
FI COOLER DOOR ASSEMBLY COMPLETED 

MODEL PERFORMANCE DIFFERENCES 
NONE 

9/B2 
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radiative cooler door/shroud 

TEST SEQUENCE 


isbrc] 

a SUtSlOIAdV Of J 
IHMilllS AlHCHAfT COMfANY 


COOLER DOOR 
ASSEMBLY 

Tol 


PRELIMINARY 

ALIGNMENT 

m 


FUNCTIONAL 

TESTS 


FI 

SPECIAL TESTS 
LIFE TEST ISTR F013) 
VIBRATION ISTR F014) 


ALIGNMENT 

(INSTALLED) 


SYSTEM 

LEVEL 


FAILURE REPORTS 













W 95 


NUMBER MODEL 
SBW 032 FI 


FI 


DEVIATION/WAIVER 


SUBJECT 



RADIATIVE COOLER NICKEL UNDER 
PLATINC 


PRIMARY MIRROR STRUCTURAL 
WAIVER 


JUSTIFICATION 


ONLY APPROVED VENDOR THAT CAN MEET 
SCHEDULE. FIT TOLERANCES ARE 
ACCEPTABLE WITH ADDED PLATING. 

ENGINEERING EVALUATION FOR REUSE 
FOLLOWING PENALTY AND PERFORMANCE 
TESTS. 


u 


O 


W 129 FI 


D 131 FI 


W 136 FI 


W 137 FI 


D 138 FI 


TELESCOPE ASSEMBLY BLACK 
PAINT FLAKING 


REDUNDANT SHUTTER CABLE 
SUPPORT PIN 


LOW VALUE FOR TELESCOPE MTF 


REFLECTANCE OF TELESCOPE 
OPTICS 


DOCUMENTATION DEFICIENCY OF 
TELESCOPE THERMISTORS 


INVAR AND ALUMINUM SURFACES IN LOW 
HUMIDITY ENVIRONMENT WILL NOT 
CORRODE. REPAINTING WOUI D BE 
IMPRACTICAL. 

MACHINE PIN RATHER THAN HOLE TO 
PREVENT CONTAMINATING SHUTTER 
ASSEMBLY. 

WILL STILL MEET SYSTEM REQUIRE 
MENTS AS IS. REWORK WOULD INVOLVE 
CATASTROPHIC SCHEDULE AND COST 
IMPACT. 

ANALYSIS INDICATES NO EVIDENCE OF 
SYSTEM PERFORMANCE DEGRADATION 
BELOW SYSTEM SPECIFICATION. 

DESPITE OUT-OF SPEC CONDITION AT 
SUB-ASSY LEVEL. 

SUFFICIENT DOCUMENTATION IS 
AVAILABLE TO INSURE FLIGHT QUALITY 
OF ASSEMBLED THERMISTORS. 9/82 
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» i 
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94 



NUMBER MODEL 
W 139 El 

W 190 FI 

W 111 FI 

W 193 FI 

W 199 FI 

W 197 FI 

I* 199 FI 

W 191 FI 


DEVIATION/WAIVER 

bihhhhkbkbibehbimhhr 



SUBJECT 


JUSTIFICATION 


ISBRC] 

L J 

a wi tmi wir or 

HUOMCS AinCAATI COMTANY 


1MJU JULill ' 


. 



/ 


SHI 


SOLITHANE CONFORMAL COATING 


MISSING PLANNING FOR THERMISTOR 
BLOCK ASSEMBLY 

MISSING PLANNING FOR SCREW 
TRIM OPERATION 


MISSING PLANNING FOR BAFFLE 
ASSEMBLY E08892 


RADIATIVE COOLER TEST PLAN 


RADIATIVE COOLER TEST PLAN 


RADIATIVE COOLER CIRCUIT 
DIAGRAM 

PERMISSION TO SHORTEN 
TEMPERATURE CONTROL TESTS 
OF RADIATIVE COOLER 


REMOVAL OF SOLITHANE FROM 
COATED COMPONENTS (TERMINALS) 
WOULD ENTAIL RISK OF DAMAGE. 

ELECTRICAL CHECKS VERIFY THE 
CORRECT RESISTANCE AS INSTALLED. 

ASSEMBLY WOULD NOT HAVE 
PROCEEDED UNTIL SCREW LENGTHS 
WERE CORRECTED. 

HARDWARE HAS BEEN BUILT TO THE 
FULL EXTEND OF E08892. RECORDS 
SHOW THAT THE BAFFLE ASSEMBLY IS 
SUITABLE FOR FLIGHT USE. 

ERRONEOUS INTERPRETATION OF 
E09152A. 

SHORTENED HIGH VACUUM BAKEOUT 
TIME TO REDUCE COST. 

REDUNDANT LEAD MAINTAINS 
CIRCUIT OPERATIONAL. 

SCHEDULE RELIEF IN FAVOR OF HIGHER 
PRIORITY TEST ITEMS. 


9/R2 
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In 

SYSTEM TEST 

in 






















OBJECTIVES -i 

• BANDS 1 THROUGH 4, COARSE FOCUS, FINE FOCUS, INTERCONNECT VERIFICATION, 

AND VIGNETTING. 

■ k 

TEST FLOW 

• USING KINETIC KNIFE EDGE TECHNIQUE FOR MEASURING MTF, CONDUCT MTF L 

SURVEY OF IMAGE FROM -0.030 IN. TO +0.030 IN. FOCUS IN ALONG -TRACK AND 
CROSSTRACK DIRECTION OF COMBINED SCAN MIRROR AND TELESCOPE ASSEMBLY. 

• SELECT BEST FOCUS FROM MTF DATA, INSTALL CORRECT SHIM AND VERIFY 

FOCUS BY REPEATING SURVEY J' 

• USING IFOV INTERCONNECT MASK, SELECTIVELY UNCOVER DETECTORS AND 

MONITOR CHANNEL OUTPUT L 

DATA OUTPUT 

• 1 i 

• MTF PLOTS. FOCUS-VS-PEAK MTF, MANUAL PLOTS OF BAFFLE CLEARANCE 

RESULTS -q 

• SHIM AND FPA LOCATION ACCEPTABLE 

• MTF ICTI RANGE FROM 0. 45 TO 0. 55, (ATI 0.42 TO 0.54 - H 

• NO SIGNIFICANT TILT TO THE PFPA 

l » i 

- s 
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IA03R TEST DESCRIPTION 


SBKC 


OBJECTIVE 

DETERMINE IMAGE QUALITY AT COLD FOCAL PLANE, AND DETERMINE BEST SHIM 
THICKNESS FOR OPTIMUM FOCUS 

TEST FLOW 

WITH TM LOOKING AT COLLIMATOR, CONDUCT AXIAL MTF SURVEY BY STEPPING 
KINETIC KNIFE EDGE FROM - 0.60 TO -0.25 IN. IN Z DIRECTION. PLOT MTF PEAK AS 
FUNCTION OF Z MOTION FOR ALONG AND CROSSTRACK. FROM PLOTS DETERMINE 
OPTIMUM SHIM THICKNESS. AS IN IA01, MANUALLY SURVEY AFT OPTICS BAFFLES, 
LOCATE CENTERS 

DATA OUTPUT 

MTF PLOTS AS FUNCTION OF AXIAL DISPLACEMENT, SHIM THICKNESS, LIMITING RAY 
CLEARANCE WITH BAFFLES 


smo-14 

9/B2 




IA04 TEST DESCRIPTION 


[suite 

A SUSSIOIAAV or 
HUGHES AIHCHAFI COMPANY 


TEST OBJECTIVE 

ESTABLISH FINE FOCUS OF CFPA, ROTATION ALLY ALIGN CFPA TO PFPA, 
TRANSLATE CFPA TO PROVIDE BAND-TO-BAND REGISTRATION WITH PFPA 

TEST FLOW 

CONDUCT AXIAL MTF SURVEY OF IMAGE PLANE, MOVE RELAY SPHERICAL 
MIRROR BY USING INCHWORMS TO CORRECT FOCUS. USING IA RETICLE AND 
KNIFE EDGE RESPONSES, COMPUTE ROTATION OF CFPA RELATIVE TO PFPA 
(< 5MRI. ADJUST CFPA WITH TOOL. USING IA RETICLE AND INCHWORMS 
TRANSLATE CFPA FOR BEST BBR FIT TO PFPA. PERFORM CFPA INTERCONNECT 
VERIFICATION (SIMILAR TO TEST PERFORMED IN IA01I. 

DATA OUTPUT 

MTF AS FUNCTION OF AXIAL DISPLACEMENT, DETECTOR REGISTRATION TO PFPA 
RESULTS 

BAND-TO-BAND REGISTRATION IS WITHIN SPECIFICATION 




monm 


IA06 TEST DESCRIPTION 

min — — — 


[SBRCi 

A BUWlOIAftV or 

HUOHf* AIRCRAn COMPANY 


Enmniiii.iuLJi!iiuMJ. am 


OBJECTIVE 

VERIFY ROTATIONAL ALIGNMENT OF TELESCOPE HOUSING IN MAINFRAME SUCH 
THAT SCAN MIRROR PIVOT AXIS IS ORTHOGONAL TO DETECTOR ALONG-SCAN 
BASELINE. REESTABLISH BASELINE MTF VALUES IF HOUSING IS ROTATED. 

VERIFY CENTRATION OF SCAN MIRROR. 

TEST FLOW 

ROTATION ALLY ALIGN EDGE OF COLLIMATOR MOUNTED RETICLE TO BE PARALLEL 
TO Y-AXIS. ROTATE TM TO ALIGN SMA PIVOT AXIS ORTHOGONAL TO RETICLE 
EDGE BY MONITORING DETECTOR MODULATION IN BANDS 1 AND 4. ROTATE 
HOUSING AS NEEDED TO GET ZERO OUTPUT. TEST SEC ALIGNMENT, BASELINE 
MTF FOLLOWING ROTATION. 

DATA OUTPUT 

RELATIVE ROTATIONAL ALIGNMENTS OF SMA PIVOT AXIS, SLC PIVOT AXIS, 
DETECTOR ARRAY. BASELINE MTF VALUES ARE ESTABLISHED. 

RESULTS 

SHIM DETERMINED IN IA01 FOUND TO BE APPROPRIATE. SMA TO PFPA ALIGN- 
MENT ERROR - -0.02 MR. SPEC - 10.5 MRL. SCAN MIRROR CENTRATION WITH- 
IN TOLERANCES. 9/g2 
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AC-07R TEST DESCRIPTION I I.SBfiCj 

■i A SUBSIDIARY Of 

ft MUOMCS AIMCMAF I COUfANY 


alMI -PaMElB— .I n.r ttrj «; m , m 

OBJECTIVES 

DETERMINE INSTANTANTANEOUS FIELD OF VIEW (IFOV) OF REPRESENTATIVE DETEC- 
TORS IN EACH BAND BY MAPPING RESPONSE OUT TO ± 2 IFOVS 

TEST FLOW 

USING 109.3 IN. FOCAL LENGTH COLLIMATOR AND TM WITH LOCKED SCAN MIRROR 
START AT BAND 4 AND FOR EACH DETECTOR SCAN WIDE SLIT FROM -12.25 IFOV TO 
-2.25 IFOV. SCAN NARROW (0.1 IFOV) FROM -3.75 TO +3.75 IFOV IN 20 STEPS. 
CONTINUE SCAN OF WIDE SLIT FROM 2.25 IFOV TO +12.25 IFOV. ROTATE SLIT PAT- 
TERN 90°, SCAN VERTICALLY IN LIKE FASHION. AT EACH POSITION COLLECT DATA. 
FIND PEAK SIGNAL IN X, Y SCANS. NORMALIZE DATA, COMPUTE 50% RESPONSE 
POINTS, FIND BOUNDARIES OF IFOV. 

DATA OUTPUT 

DETECTOR SIZE, LOCATION, PRINTED IFOV DATA CONVERTED TO RADIAN MEASURE 
RELATIVE TO OPTICAL AXIS, PLOTTED 

RESULTS 

TEST DATA INDICATES IFOV SIZE OF BAND 1-5 AND 7 DETECTORS IS SLIGHTLY 
LARGER THAN SPECIFICATION ALLOWS. 


himain:/^ 






CHECK ELECTRONICS MODULE INTEGRATION. POWER, COMMANDS TELEMETRY 
EDUNDANCY, SYSTEM TIMING, VIDEO CHANNEL NOISE, VERIFY INTERCONNECTION 
TEST FLOW 

SCAnI? P0WER AN ° GROUNO CHECK = VER IFY TELEMETRY 

SCALING, CHECK FIVE HEATERS. CHECK BLACKBODY SMA CONTRCM DC RFVrnRF 

FUSIBLE LINK DRIVE, COOLER DOOR, INCHWORM DRIVE AUTOMATICALLY SE- 
QUENCE CALIBRATION LAMPS THROUGH 8 RADIANCE STEPS VERIFY CA- » RATION 
SHUTTER CONTROL. CONDUCT SLC TEST, VER IFY B AND TCLEmSrY CcJJoSct 
OWER PROFILE, CONDUCT IFOV INTERCONNECT THROUGH MULTIPLEXER OUTPUT 
DATA OUTPUT 

TABULAR VERIFICATION OF COMMANDS, TELEMETRY, ETC. 

RESULTS 

ELECTRONICS MODULE INTEGRATION SUCCESSFULLY COMPLETED. 
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AC02R TEST DESCRIPTION 

OBJECTIVES 

• CALCULATE CAIN TRIM RESISTORS FOR EACH BAND 

• MEASURE END TO END RADIOMETRIC TRANSFER FUNCTION TO BETTER THAN 
10% FULL SCALE 

• MEASURE RELATIVE TRANSFER FUNCTION. DETECTOR-TO-DETECTOR WITHIN 
1/4% RMS NOISE 

• MEASURES RELATIVE RADIOMETRIC ACCURACY BETWEEN BANDS WITHIN 2% 

• CALIBRATE INTERNAL CALIBRATOR 

• DETERMINE GAIN AND OFFSET. S/N OF EACH CHANNEL 
TEST FLOW 

• ALIGN TM APERTURE WITH 48 IN. SPHERICAL INTEGRATING SOURCE (SIS) 

• RECORD ZERO RADIANCE LEVEL. MAX RADIANCE LEVEL IN EACH BAND 

• CALCULATE TRIM RESISTORS. INSTALL NEW RESISTORS IN TM REPEAT TEST 

• TURN ON 48 IN. SIS TO HIGHEST LEVEL. DECREMENT RADIANCE 20 STEPS - RECORD 
DATA ( 95K CFPA) 

• CHANGE CFPA TEMPERATURE TO 105K. REPEAT 20 RADIANCE STEPS 

• TURN ON INTERNAL CALIBRATOR. DECREMENT 8 RADIANCE LEVELS. RECORD DATA 

OUTPUT 

• COMPUTE GAINS, OFFSETS, S/N 



s n it c 


1 tutu 
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AC22R TEST DESCRIPTION 



a sumiwmiv or 
HUOMCS Amen AT T company 


OBJECTIVE 


VERIFY THAT ALL DETECTORS IN EACH BAND 1-5 AND 7 HAVE THE 
SAME SPECTRAL RESPONSE 


SPECIFICATION REQUIREMENT 

FOR SCENES OF BOTH "FLAT" AND "SLOPED" SPECTRAL RADIANCE, THE 
DIFFERENCE BETWEEN BAND MAX AND MIN VALUES OF EFFECTIVE 
RADIANCE COMPUTED FROM MEASURED TM RESPONSE MUST BE <0.5% 
OF THE SPECIFIED MINIMUM SATURATION LEVEL RADIANCE (MSL) 


TEST IMPLEMENTATION 

1. 48 INCH SPHERICAL INTEGRATING SOURCE (SIS! USED TO PRODUCE 
A SCENE OF 'FLAT" SPECTRAL RADIANCE 

2. COLLIMATOR NO. 3 SIS AND APPROPRIATE COLOR GLASS FILTERS 
USED TO PRODUCE A SCENE OF "SLOPED" SPECTRAL RADIANCE 

3. DATA COLLECTED FROM EACH SCENE, EFFECTIVE RADIANCE COMPUTED, 
AND VALUES IN EACH BAND SUBJECTED TO SPECIFICATION 
REQUIREMENT 
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OBJECTIVES 

TRANSFERS CALIBRATION OF 48 IN. INTEGRATING SPHERE TO THE TM 
CALIBRATOR USING THEMATIC MAPPER AS CALIBRATION TRANSFER DEVICE. 

TEST FLOW 


COLLECT DATA FROM MTF SIS AT EACH OF 8 RADIANCE LEVELS ESTABLISHED 
BY NEUTRAL DENSITY FILTER WHEEL. REPEAT FOR 3 FPA TEMPERATURES 
It APART. COLLECT OPAQUE AND CLEAR DATA. REPEAT ENTIRE SEQUENCE WITH 
STABLE AMBIENT FPA TEMPERATURE. USING AC 02 GAINS AND OFFSETS, 

COMPUTE EFFECTIVE RADIANCE OF EACH RADIANCE LEVEL. DETERMINE SHADING 
FACTORS. 


DATA OUTPUT 

EFFECTIVE RADIANCE AT 8 DIFFERENT LEVELS 2 DIFFERENT FPA TEMPERATURES- 
SHADING FACTORS; OBC CALIBRATION DATA 

RESULTS 

CALIBRATION TRANSFERRED FROM 48 IN. INTEGRATING SPHERE TO THE 
CALIBRATOR. 


9/«2 
21170 207 



IIUM AIK 
MM TIM 


BL 1 6/ 1 7R TEST DESCRIPTION 


FSBHCi 


OBJECTIVES 

MEASURE DYNAMIC SQUARE WAVE RESPONSE OE TM 
TEST PLOW 

FOR BANDS 1 TO 5 AND7, CALIBRATOR PHASED KNIFE EDGE RETICLE SCANS ACROSS 
TM DETECTORS BY SMA. RESULTING DATA STREAM IS SORTED AND CONVERTED TO 
KNIFE EDGE RESPONSE CURVE. SPATIAL FREQUENCY BAR PATTERNS ARE ANALYT 
ICALLY SUPERIMPOSED ON THE KNIFE EDGE RESPONSE CURVE AND SHIFTED JN 0 1 
IFOV INCREMENTS. MAX AND MIN VALUES OVER ONE BAR CYCLE ARE NQTED. THEN 


swn 


MAX-MIN 
MAX + MIN 


BAND 0 PROCESSED IDENTICALLY, EXCEPT THAT RETICLE SHIFTED 0.1 IFOV AFTER 
FIRST DATA SET TO PROVIDE MORE DATA POINTS OVER LARGER IFOV 

DATA OUTPUT 

SQUARE WAVE RESPONSE FOR ALL BANDS 


31170-33 
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BL 19/20 TEST DESCRIPTION 




ISBRC 
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OBJECTIVE 

• PROVIDE SELF INDUCED VIBRATION FREQUENCY AND AMPLITUDE INFORMATION 

• DETERMINE BAND-TO-BAND REGISTRATION, GEOMETRIC ACCURACY (SCAN PROFILE) 
TEST FLOW 

• USING BBR/GA RETICLE (73118) IN CALIBRATOR, COLLECT DATA AT EACH OF 
31 CALIBRATOR ROTARY TABLE POSITIONS 

• USING POSITION CODING DERIVED FROM RETICLE, ANALYTICALLY ASSEMBLE 
RETICLE PATTERNS IN SEQUENCE ACROSS FULL SCAN 

• DETERMINE CROSS SCAN SIGNAL CALIBRATION USING RETICLE 72717 

• USING INFORMATION FROM BOTH RETICLES TRACE PATH OF INDIVIDUAL 
DETECTORS ACROSS 31 RETICLE PATTERNS 

• DETERMINE SCAN PROFILE POLYNOMIAL COEFFICIENTS 

• DETERMINE GEOMETRIC ACCURACY, BBR 

• EXAMINE FREQUENCY CONTENT FOR SIV 

• NOTE EFFECT OF SLC ON VS OFF 
DATA OUTPUT 



! 


ir 

1 i 



• i. 




SCAN LINEARITY, SIV FREQUENCYS.SLC PROFILE. SCAN PROFILE. BAND-TO-BAND 
REGISTRATION. 


21170-24 
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BLIOR TEST DESCRIPTION 


tsBirci 


onjrcuvE 

• MEASURES END-1 0-END TRANSFER FUNCTION OF EACH BAND (i CHANNEL TO AN 
ABSOLU1E ACCURACY BETTER 1IIAN 10% 

• MEASURES RELATIVE TRANSFER FUNCTION < 1/4% OF RMS NOISE LEVEL 

• ESTABLISHES GAINS AND OFFSETS; CALIBRATES INTERNAL CALIBRATOR. AND 
MEASURES SIGNAL DRIFT 

TEST FLOW 

• THERMALLY CONDITION SENSOR BY CONDUCTING THREE OPERATIONAL PROFILES 
1100 MINUTE ORBIT) AT 10% DUTY CYCLE; COLLECT SIGNAL DRIFT DATA, AND 
CONDUCT TWO MORE OPERATIONAL PROFILES 

• COLLECT DATA WITH RLACKBODY AT FIVE TEMP AND COLD FOCAL PLANE AT 
THREE TEMP TO ESTABLISH GAIN. LINEARITY 

• CONDITION SENSOR WITH THREE MORE OPERATIONAL PROFILES. AND COLLECT 
SECOND SIGNAL DRIFT DATA 

• COLLECT SLC PROFILE DATA (ON VS OFF) 

• FINISH 24 IIR SIGNAL DRIFT TIME WITH .10% DUTY CYCLE OPERATIONAL PROFILES 

• COLLECT LAST SIGNAL DRIFT DATA 
DATA OUTPUT 

• SLC TEMP PROFILE. OPERATIONAL PROFILES. GAIN LINEARITY OUTPUTS. SIGNAL 
DRIFT. NETD FOR EACH DETECFOR, AND SHADING FACTORS 
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• EVALUATE THEMATIC MAPPER COHERENT NOISE SIGNATURE OVER LOWER 64 PCM 
LEVELS FOR BANDS 1 TO 5 AND 7 


• EVALUATE BAND 6 AT FOUR DISCRETE PCM LEVELS 


• PROVIDE VISUAL DISPLAY OUTPUT AND POWER SPECTRAL DENSITY VALUES 


TEST FLOW 

• ALIGN CALIBRATOR TO THEMATIC MAPPER, TURN ON FLOOD LAMP, COLLECT DATA 

• REMOVE FLOOD LAMP; TURN ON BLACKBODY; SET AT LOWEST TEMP; COLLECT DATA 

• ADJUST TEMP TO FOUR DIFFERENT LEVELS; COLLECT DATA 

• TURN OFF CALIBRATOR. THEMATIC MAPPER 

• SELECT DATA REDUCTION OPTION. IF PHOTOGRAPHIC OUTPUT IS DESIRED. OUTPUT 
DATA TO LASER PHOTOWRITER. IF PSD IS DESIRED, PRETREAT DATA BY WEIGHTING. 
ADJUST ARRAY SIZE, CALCULATE FAST FOURIER TRANSFORM, CALCULATE PSD. 
SMOOTH OUTPUT, AND PLOT 

DATA OUTPUT 

• PHOTO IMAGES OF RADIANCE GRADIENT. PSD PLOTS 
RESULTS 

• DATA COLLECTED 

• VISUAL IMAGES OBTAINED FROM COMTAL RECORDER 
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SYSTEM READINESS TEST 

(SRT) 


SBKC 
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OBJECTIVE 

• TO DETERMINE OVERALL SYSTEMS READINESS OF TIIE TIIERMATIC MAPPER 

• TFST WILL nE IMPLEMENTED AT ANY TIME DURING TIIE TEST PROGRAM TO VERIFY THAT 
NO GROSS MALFUNCTIONS HAVE OCCURRED. 

TEST FLOW 

• FUNCTIONAL OPERABILITY 

• USES COMMAND FILE TO AUTOMATICALLY COMMAND SYSTEM TO VERIFY RESPONSE 
THROUGH TELEMETRY 

• PERFORMED IN PRIMARY AND REDUNDANT MODES. 

• RADIOMETRIC PERFORMANCE 

• MONITORS RADIOMETRIC PERFORMANCE AND LONG TERM STABILITY. WITH 0 OPTIONS 

• BAND I - 1. 5 l 7 USING INTERNAL CALIBRATION LAMPS 

• BAND ]-l, 51 7 USING EXTERNAL TM CALIBRATOR SPHERICAL INTEGRATOR 

SOURCE 

• BAND 6 USING INTERN Al BLACKBODY 

• BAND 6 USING EXTERNAL TM CALIBRATOR BLACKBODY 

• SCAN MIRROR ASSEMBLY LINE LENGTH 


» \ ^ 




• USED TO VERIFY STABILITY OF SCAN PROFILE 

• DATA COLLECTED FOR 100 SCANS 

• SCAN MIRROR ELECTRONICS CHECKED CONCURRENTLY 


lit ra as 
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FLIGHT MODEL 
TEST PLAN 


TEST NUMBER 


I AO 3 


AC07 
I A 07 
AC02 
AC 22 
BL07 
HI. 16 
BL 17 
BL 10 
BL12 
BL 19/20 

MASS PROPERTIES 
SINE VIBRATION 
ACOUSTIC NOISE 


PRIME FOCAL PLANE COARSE AND FINE FOCUS 
SCAN MIRROR TO RADIOMETER ALIGNMENT 
COOLED FOCAL PLANE COARSE FOCUS 

COOLED FOCAL PLANE FINE FOCUS 6 BAND TO BAND REGISTRATION 

SPATIAL COVERAGE 

ELECTRONICS MODULE INTEGRATION 

GAIN SETTING, RADIOMETRIC CAI.IB, t OBC CALIB; BANDS 1 5 fc 7 
SPECTRAL MATCHING 

RADIOMETRIC CALIBRATION OF TM CALIBRATOR 6 SPECTRAL MATCHING 

SQUARE WAVE RESPONSE BANDS 1-5 6 7 

SQUARE WAVE RESPONSE BAND 6 

RADIOMETRIC CALIBRATION BAND 6 

COHERENT NOISE 

GEOMETRIC ACCURACY /BAND-TO-BAND REGISTRATION 
MASS PROPERTIES (WEIGHT, CG. MOMENTS OF INERTIA) 

SINE VIBRATION TESTING - QUALIFICATION 
ACOUSTIC NOISE TESTING - QUALIFICATION 


THERMAL VACUUM VACUUM PERFORMANCE TESTING 


31170 12 — • 
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FLIGHT MODEL 
ACOUSTICAL TESTING 


ACOUSTICS DURATION: 1.0 MINUTE 


OCT BAND 
CENTER 
FREQUENCY 
HZ 


31.5 

63 

125 

250 

500 


1 1 till!] 


2000 


iDIilij 


8000 

Overall 


PF 

FL 

OCT BAND 

OCT BAND 

SPL, DB: 

SPL, DB: 

RE20UN/M2 

RE20UN/M2 

131* 

125* 

137* 

128* 

141 

134* 

143 

137 

144 

141 

140 

134 

137 

131 

133 

127 

130 

124 

149 

144 


ALS SUBJECT TO FACILITY LIMITATIONS 
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FLIGHT MODEL 
VIBRATION TESTING 



*jl * I « • V. nat nf 



REF: 1. TP 32015-609 VIBRATION TEST 
SPECIFICATION. 

2. TM WAIVER W-1 71 (CHANGED THRUST 
AXIS LEVELS). 


* 

I 


VIBRATION 

SINUSOIDAL REQUIREMENTS 

AXIS 

FREQ. Hz 

FL 

LEVEL 

SWEEP 

RATE. 

OCT/MIN 

THRUST 

5 TO 11.1 
11.1 TO 60 
60 TO lOO 

0.64 IN DA 
±4.0 g 
±2.4 o 

4.0 

LATERAL 

(Z-Z 

Y-Y) 

6 TO 9.3 
9.3 TO 36 
36 TO 100 

0.64 IN DA 
±2.8 o 
±1.2 o 

4.0 
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FLIGHT MODEL 
VIBRATION AND ACOUSTIC 
TEST RESULTS 



HIGHEST RESPONSE 35G (3a) AT COOLER DOOR/COOLER 
SHROUD DURING ACOUSTIC TEST. (PREDICTED 50G) 


POSITIVE MARGINS IN ALL AREAS 


MULTIPLEXER AND POWER SUPPLY RESPONSE LEVELS AS 
ANTICIPATED. 


NO STRUCTURAL RESONANCES BELOW 66Hz (ROCKING 
MODE OF TM ON FEET IN Z AXIS). 
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TEST OBJECTIVE 

TO INSURE THAT TM WILL NOT CAUSE OR BE SUSCEPTABLE TO ELECTRO- 
MAGNETIC INTERFERENCE WHEN INTEGRATED WITH OTHER COMPONENTS 

TEST CONDUCTED WITH TM IN PICTURE MODE. 

TEST CONFIGURATION 

CE01, CE03 : 10 /if FEEDTHROUGH CAPACITOR IN SERIES WITH PRIMARY 
POWER AND RETURN LEADS TO EXTERNAL EMI FILTER J-1 
CONNECTOR. GROUND LEG OF CAPACITOR CLAMPED TO TM 
TM MAIN FRAME. 

CS01 : ISOLATION TRANSFORMER WIRED IN SERIES WITH EACH 

POWER LEAD TO EXTERNAL EMI FILTER. 26V BUS VOLTAGE. 

CS02 : CAPACITIVE INJECTION NETWORK WIRED IN PARALLEL WITH 
EACH POWER LEAD TO EXTERNAL EMI FILTER. 26V BUS 
VOLTAGE. INJECTION POINT WITHIN 5 CM ELECTRICAL LENGTH 
OF INPUT POWER CONNECTOR TO MINIMIZE EMI SIGNAL 
INSERTION LOSS. 

TEST OUTPUT 

BROADBAND AND NARROWBAND PLOTS. TABULATED DATA 
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CONDUCTED 
• SUSCEPTIBILITY 


K r cTo! ) filtersr “ u, -> 


• EMISSIONS 


SPECIFICATION MET 
(CE01, CE03) 


TESTING PER MIL-STD 461A/HS 236-8092 


VH2 

211 70-1 lit 



NOISE COUNT TIME HOLD VPP 


CONDUCTED SUSCEPTIBILITY 
CS01/CS02 





FILTER IN BOTH 28 V 
AND RETURN LINES 
RF INSERTED IN 28 V LINE 
KEPCO AT 28 V AND 25 V 


1011 20 30 40 50 55 60 70 


INSERTED RF FREQ KHz 


?nro-H!i 






? 


ALL MODELS 
WEIGHT (Kg) (3.2.1) 


*» 




ENGINEERING MODEL 
PROTOFLIGHT MODEL 
FLIGHT MODEL 





WEIGHT (Kg) 

244.3 

244.4 
247.0 
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TECHNICAL PERFORMANCE 

REVIEW 


SBRC 


A SUKIDtAn Y or 
muqiks AincuArr company 
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SPATIAL COVERAGE 

J. 

ENGa 

SPECTRAL COVERAGE 

J. 

ENGEL 

SQUARE WAVE RESPONSE 

J. 

ENGEL 

THERMAL PERFORMANCE 

T. 

CAFFFRTY 

COMMAND & TaEMETRY STATUS 

S. 

OXLEY 

POWER CONSUMPTION 

s. 

OXLEY 

SCAN REPEATABILITY 

S. 

OXLEY 

SCAN PROFILE 

D 

BRANDSHAFT 

BAND-TO-BAND REGISTRATION 

D. 

BRANDSHAFT 

RADIOMETRIC PERFORMANCE 
BAND 6 

J. 

LANSING 

BANDS 1-5 & 7 

J. 

ENGEL 

COHERENT NOISE 

J. 

ENGa 

SUMMARY 

J. 

ENGa 
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FLIGHT MODEL 
SPATIAL COVERAGE (3.2.3) 



A SUBSIDIARY Of 
IMJUIICS AlHCHAf I COMPANY 


CHANNEL 


PRIME FOCAI 

L PLANE 


LINE SPRE/ 

\D FUNCTION Wl 

1 DTH (prad) 

TRACK 

SCAN 

SPECIFIED 




< 























FLIGHT MODEL 
SPATIAL COVERAGE (3.2.3) 



A SUBSIDIARY Of 
HUGH'S AIBCnAT T COMTANV 


1 Y-A Y- < 


BAND 


CHANNEL 


COOLED FOCAL PLANE 


LINE SPREAD FUNCTION WIDTH (pracl) 


TRACK 


SCAN 


SPECIFIED 


51.4 

50.5 
51.0 
50. 


7 
4 

8 
9 


< 46. 35 


NOTE: BAND 6 WAS NOT REMEASURED AT THE SYSTEM LEVEL DUE TO THE 

DIFFICULTY OF THE MEASUREMENT AND THE FACT THAT THE DETECTOR 
SIZE AND EFL WERE KNOWN AND SQUARE WAVE RESPONSE EXCEEDED 
THE SPECIFICATION WITH SIGNIFICANT MARGIN. 
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SPATIAL COVERAGE 


SBRC 



THE TEST DATA INDICATES THAT THE IFOV SIZE 
OF THE BAND 1 - 5 AND 7 DETECTORS IS SLIGHTLY 
LARGER THAN THE SPECIFICATION ALLOWS. 

SQUARE WAVE RESPONSE EXCEEDS SPECIFICATION. 

WAIVER HAS BEEN SUBMITTED. 

PERFORMANCE IS VERY SIMILAR TO THAT OF THE PROTOFLIGHT 
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— FLIGHT MODEL 

SPECTRAL COVERAGE PERFORMANCE 


SIMM: 


HAND 


DIE: 


REQUIREMENT 

tax RESPONSE BAND EDGE.pM 

PERFORMANCE 

60% RESPONSE BAND EDGE. /<M 

FLATNESS.- 
% OF 

D A CCU A Ain 

ESTIMATED 

SPURIOUS 

LOWER 

UPPER 

LOWER 

uppEn 

rASMSANIJ ' 

(SPEC 0.75) 

SYSTEM 
RESPONSE. % 

0.46 i 0.01 

0.5210.01 

0.452 

0.518 

0.77 

< 6 

0.62 ± 0.01 

0.60 1 0.01 

0.528 

0.609 


• 5 

0.63 f0 02 

0.691 0.01 

0.613 

0.687 


* .6 

0.761 0 02 

0.90 1 0.01 

0.768 

! 0.892 

0.79 

«-6 

1.551 0.02 

1.751 0.02 

1.557 

1. 763 

0.85 

«■ 5 

10.41 0.10 

12.5 1 0.10 

10. <15 

12.43 

1®^1 

' 5 

2 08 1 0.03 

2.35 1 0 03 

2.084 

2.327 

r«^i 

v 6 


1| I ERFORMANCE MEETS J*Er EXCEPT WHERE INDICATED DY | j. WAIVERS HAVE BEEN APPROVED 

2| EDGE SLOPE SPEC MET IN ALL CASES EXCEPT BAND 6 UPPER. 6 TO 76% 

■WITH LINEAR CORRECTION 
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SPECTRAL COVERAGE PERFORMANCE CONSISTENT WITH 
waivers ATI ° N REQU,REMENTS AS modified BY APPROVED 


V/ll? 

?H?02M 
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SPECTRAL 
MATCHING TEST 


*a H 11 tr* 




SBRCi 

a subsidiary or 
uuoiits AtncnArr company 


t • 

"• < 

M 
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PURPOSE: ^jj^^HAKNEL-TO-CHANNEL VARIATIONS CAUSED BY 
CHANGE IN SPECTRAL SLOPES. 

INITIAL TEST COMPARED RESPONSE TO 48 IN 15 WITH RFSPoncf 

&5MSSL"" SP£CI “ 


• LARGE VARIATIONS IN RESULTS APPEARED PARTIAII Y nnr to 

spatial rather than spectral difference sec^d Sfst 

stssssr source w,th mo sets s 

• FINAL RESULTS: 

EssWeijs^r" skcifica "«» '<«»var,a„« 

band 4, 1.35% VARIATION 
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FLIGHT MODEL 
THEMATIC MAPPER BAND 
AVERAGE SWR (3.2.5) 


[SBHCl 

A SUBSIDIARY Of 
HUGHES AincnAr* COMTANY 


a 


RESULTS OF BL IG/17 3 SEP '82 THERMAL VACUUM 


BAND 

30 METER BAR 
SWR u 

9i METER BAR 
SWR o 

GO METER BAR 
SWR a 

500 METER BAR 
SWR o 

1 

m 

0.01 

0.79 

0.03 

■m 

isa 

1.0 

0.0 

2 


u.ul 

0.83 

0.02 



1.0 

0.0 

3 

BS9 

0.01 

0.81 

0.02 


m 

1.0 

0.0 

8 

msm . 

0.02 

0.83 

0.03 


WSSM 

1.0 

0.0 

5 

0. »!»• 

0.03 

0.81 

0.09 


Mm 

1.0 

n.o 

7 

0. *12 

0.01 

0.82 

0.03 

to ; 

to 

1.0 

0. 0 

SPEC 

0. 35 


0.70 


0.85 


1.0 



BAND 

120 METER BAR 
SWR o 

177 METER BAR 
SWR o 

280 METER BAR 
SWR o 

2000 METER BAR 
SWR «i 

6 

0.83 

0.02 

0. 78 

0.02 

0.90 

0.02 

1.0 

0.0 | 
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NOTF: BEFORE DECONVOLUTION OF CALIBRATION BLUR. DECONVOLUTION OF THE 
CALIBRATOR BLUR WOULD INCREASE THE 30M SWR BY A FACTOR OF 1.15. 































FLIGHT MODEL 
SQUARE WAVE RESPONSE 
(BEFORE REFOCUS 2 SEPT. 1982) 


CHANNEL NO. 



AVERAGE 


BAND NO. 
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FLIGHT MODEL 
SQUARE WAVE RESPONSE 
(AFTER REFOCUS 3 SEPT. 1982) 


BAND NO. 


CHANNEL NO. 













































SQUARE WAVE RESPONSE 
IN THERMAL VACUUM 


A MlttSlUIAttV Ol- 
lltlUlltS AIRCBAFV COMPANY 


(VERSUS NASA SPECIFICATIONS AT 30 METER BAR WITH DECONVOLUTION 
OF CALIBRATOR - 2 BLUR) 


30 METER BAR 
BAND AVERAGE SWR 
BEFORE DECONVOLUTION 

30 METER BAR 
BAND AVERAGE SWR 
AFTER DECONVOLUTION 

NASA 

30 METER BAR 
SPECIFIED SWR 

0.416 

0.452 

0.35 

0.412 

0.447 

0.35 

0. 391 

0.425 

0.35 

0.395 

0.429 

0.35 

0.439 

0.477 

0.35 

0.424 

0.461 

0. 35 

0.427 (120 m BARI 

0.464 

0.35 














SQUARE WAVE RESPONSE 
VS SPATIAL FREQUENCY 
BAND 1 


SBRC 

A SUBSIDIARY OF 
MUOICYS AinCHArt COMPANY 




SQUARE WAVE RESPONSE 
VS SPATIAL FREQUENCY 
BAND 2 




a suusibiAnv at 

HUGHES AlftCHAM COMPANY 






SQUARE WAVE RESPONSE 
VS SPATIAL FREQUENCY 
BAND 3 


SBRC 


A SURSIDIARV or 
muomcs aircraft comtanv 














HUGHES AinCRAr f COMPANY 





SQUARE WAVE MODULATION 


SQUARE WAVE RESPONSE 
VS SPATIAL FREQUENCY 
BAND 7 





II N MAIN - 
MAI11W I *' 

M' 


SQUARE WAVE RESPONSE SUMMARY I L5B.II C 

m A SUIRIOtAnv Or 


WK«MAB» Or 
MUOMtS MncBATI COMPANY 


CHANNF i?nc E A R n S D 0 »!i E REQUIREMENTS HAVE BEEN MET IN ALL 
CHANNELS OF ALL BANDS AT ALL SPATIAL FREQUENCIES 

* CHANNEL-TO-CHANNEL RESPONSE WITHIN A BAND WELL BEHAVED 

• SHAPE OF SWR VS SPATIAL FREQUENCY SIMILAR FOR ALL BANDS 


focus FOCAL planes of ™ located very close to optimal 


DECONVOLUTION OF CALIBRATOR MTF WOULC 
METER SWR BY APPROXIMATELY 15% 


INCREASE 30 
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F1/PF THERMAL 
COMPARISON 


DESCRIPTION OF 
SENSOR LOCATION 


SCAN MIRROR ELECTRONICS 
SCAN MIRROR INTERFACE 
SI PREAMPLIFIERS 
SCAN LINE CORRECTOR 
SILICON FPA 
MUX POWER SUPPLY 
POWER SUPPLY RAD 
SECONDARY MIRROR 
COOLED PREAMPLIFIERS 
PRIMARY MiRROR 
TaESCOPE HOUSING 
COOLER AMBIENT STAGE 
TaESCOPF TUBE 


A 5WWSKMAAY or 

iiuotKS AincnArt company 


BOL/10% 1. C. 

PF(LO) 

FldO) 

22. 7°C 

22. 8°C 

22.6 

21.9 

6.9 

7.5 

11.1 

12.8 

8.6 

8.9 

12.8 

12.6 

15.0 

14.0 

18.4 

17.8 

- C: Vll 


11.3 

10.0 

10.6 

14.7 

-11.7 

-13.6 

15.9 

189 



EOL/40% D. C. 


PF(HI) F1ILO) 


27. 8”C 

24.4 

43.5 

29.3 
26.8 
47.0 
28.9 
21.2 

11.6 

18.4 

17.8 
-2.5 

19.9 


43.1 
33.4 
24.7 
45.3 

27.2 

20.3 
8.1 
15.9 

18.4 



: 
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O ALL commands executed properly at all times 


. f 

® ALL DIGITAL AND ACTIVE ANALOG TELEMETRY FUNCTIONED PROPERLY 
AT ALL TIMES 


® all passive analog telemetry functioned properly 

WITH TWO EXCEPTIONS: 



n 

* 

i 

V7° 


O TELESCOPE BASEPLATE TEMPERATURE CHANNEL FAILED 
DURING TRANSPORTATION 

O RELAY OPTICS TEMPERATURE CHANNEL DID NOT FUNCTION 
DURING MOST OF THERMAL VACUUM TEST. PROBLEM 
DISAPPEARED WHEN END-BELL LOWERED. TEST CABLES 
A POSSIBLE CAUSE OF PROBLEM 



9/ M2 


r_i 






POWER CONSUMPTION 
WATTS (3. 3. 4.3) 



a iumioiahv or 
HUOIKt AlflCftAFf COMPANY 


PICTURE MODE 

INTERNAL STANDBY 
MODE 

MINIMUM 

PEAK 

MINIMUM 

PEAK 

261 

344 

62 

117 


• MEASUREMENT AT 28V 

• AVERAGE POWER DEPENDS ON PICTURE MODE DUTY CYCLE 

• FLIGHT MODEL IS ESSENTIALLY THE SAME AS PROTOFLIGHT 


9/H? 

21170 140 














SCAN LINE LENGTH 


400 SCAN STATISTICS (TYPICAL) 


SME 1 

SME 2 

60742. 9 mS 

60742. 9 mS 

60748.7 

60751. 1 

60737. 2 

60734. 9 

2.4 

2.6 

60742. 9 

60742. 9 

60749.8 

60751. 1 

60735. 6 

60738. 1 

2.5 

2.6 



‘J/H2 

21 170 21 !) 


ri 





a 













Li 

T] 

-al— i 


T* 



f! 

i ' 


o FORW/ 
A REVER 



POST ACOUSTICS 




ALONG SCAN PROFILE AS 
MEASURED IN BL 19/20 
SME-1 


A SUBSIDIARY Of 
HUGHES AlHCNAf I COMPANY 


DEVIATION FROM SMA ACCEPTANCE TEST PROFILE 






DEVIATIONS FROM THE IDEAL LINEAR SWEEP (9.610 mRAD/SEC) 



MINOR FRAMES 
AFTER START 
OF SCAN 



MINOR FRAMES 
AFTER START 
OF SCAN 







I 



CROSS SCAN PROFILE AS 
MEASURED IN BL 19/20 
SME-1 SLC OFF 


FORWARD SCAN 


••• 

f, MINOR FRAME 

6320 


REVERSE SCAN 



6320-MF 









HR MM* / 

MM1ln Jfi' 


CROSS SCAN BAND TO BAND 
REGISTRATION 








■fiUJJU 


P-l THEMATIC MAPPER - THERMAL VACUUM 
irnv DYNAMIC REGISTRATION ALONG - SCAN 
VERSUS RAND 4, CHANNEL 9 REFERENCE 


SBKC 


A SWffHMAMy OT 
HUGH'S ANICMM COMTAMV 


UNITS ARE 1FOV 


HAND CHANNEL 

L 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

i 3 

14 

15 

l FWil . 

Rov . 

Scan 

Scan 

.24 

-.16 

.25 

-.15 

.23 

-.20 

.24 

-.14 

.27 

-.18 

.22 
-. 19 

.22 

-.23 

.21 

-.20 

.23 

-.22 

.22 

-.19 

.23 

-.21 

.24 

-.17 

.27 

-.17 

.20 
-. 19 

.28 

-.16 

2 Fwtl. 
Rev . 

Scan 

Scan 

-.04 

.11 

.01 

.17 

-.05 

.10 

-.04 
. 13 

-.01 

.14 

-.01 

.15 

-.04 

.09 

-.03 

.12 

-.05 

.08 

-.03 

.12 

- .06 
.06 

-.03 

.13 

-.03 
. 11 

.01 

.17 

-.04 

.09 

3 . Fwil . 
Rnv . 

Scan 

Scan 

-.02 
. 10 

-.02 
. 16 

•■4 ^4 
O 
• • 

1 

-.02 

.15 

-.04 

.07 

-.05 

.11 

-.01 

.11 

-.07 

.10 

-.04 

.07 

-.04 

.12 

-.01 

.10 

-.04 

.13 

.04 

.16 

-.03 

.14 

.03 

.15 

4. Fwil. 
Rov . 

Scan 

Scan 

.03 

.06 

.03 

.07 

.03 

.06 

.03 

.08 

.02 

.04 

-.03 

.01 

- 02 
.00 

.00 

.04 

.00 

.00 

-.02 

.01 

.00 

.01 

-.03 

.01 

.02 

.04 

.00 

.04 

.06 

.06 

5. Fwil. 
Rov . 

Scan 

Scan 

.29 

.02 

.09 

.09 

.26 

.05 

.11 
. 10 

.15 

-.04 

. 18 
.17 

.16 

-.02 

.18 

.18 

.20 

.02 

.19 

.22 

.16 

.02 

.11 

.14 

. 16 
.01 

.14 

.19 

. 12 
-.04 

7. Fwil. 
Rov . 

Scan 

Scan 

-.03 

.17 

-.17 
. 32 

-.10 
. 18 

-.11 

.36 

-.08 

.23 

-.13 

.34 

-.06 

.26 

-.10 

.39 

.01 

.33 

-.12 

.38 

-.04 

.29 

-.19 

.34 

-.11 

.24 

-.18 

.37 

-.10 

.23 


NilTF. ON SIGN CONVENTIONS: Dnndn I mid * ;irp Rrpnrntrd by nhoiit 

7 r t.2 minor f mines In bnlli forward nn*i t eve- mo scmiR. 


If. 


.23 
- . I / 


-.05 

.11 


-.04 
. 13 


.01 

.06 


.12 

.22 


. 17 
.44 


KSTj^ INTERNAL/EXTERNAL 
<5^ GAIN RATIO 


I'SBUC] 

1 — - * — — - — — j 

A SUBSIDIARY or 
MUOIICS AIRCRAFT COMPANY 


• EXTERNAL GAIN - DIFFERENCE IN OUTPUT COUNTS DIVIDED BY DIFFERENCE IN 

INPUT SPECTRAL RADIANCE FROM TWO EXTERNAL SOURCES. 

• INTERNAL GAIN * DIFFERENCE IN OUTPUT COUNTS DIVIDED BY DIFFERENCE IN 

BLACKBODY SPECTRAL RADIANCE FROM THE INTERNAL BLACKBODY 
AND CALIBRATION SHUTTER. 

• RATIO OF THESE GAINS IS A FUNCTION ONLY OF GEOMETRY AND MIRROR 

REFLECTANCES 


• VARIATIONS ARE THOUGHT TO REPRESENT RANDOM ERROR AND SHUTTER 

SHIFT (TEMPERATURE CORRELATION NOT OBVIOUS! 


9/B2 







6C 1.7C 



1 



INTERIM/EXTERNAL 
GAIN RATIO VS TIME 
BAND 6 CH 1 & 2 



O o 

T| jjg 


Ti O 
O 



■O ~i 

c :» 

e “i 

3 c 






AMI’ICfJll vV\CL*/M, crrA COLD 





| I ^ I 1 ! ! I - i 

1Z3J ’•!? «•> ’•!•! 'Ml P'IS.O 0 >11.00 >>:1 

Ifl I I ili . II I I I f nn 

iNi/fxr ghin Rnr io vs n 
in n mum 6 cm. 3.u o,a 


SBRC 


a qmimiv n lacms imwi iiamai 


INTERNAL/EXTERNAL 
GAIN RATIO VS TIME 
BAND 6 CH 3 & 4 


2 ° 

^ as 

-D < ‘ 

o =? 

o 

r- 

O -u 

c: ; . 
> •- 1 



9/82 







O EXTERNAL MTF BLACKBODY SET AT 5 TEMPERATURES 
O LINES OF REGRESSION FIT TO THESE DATA ARE: 




CHANNEL 




1 

2 

3 

4 

nJ 

COEFFICIENT OF 

mm 


1 MM 


i 

•i 

DETERMINATION 

1 

. 99998 


. 99997 

J A 

a, COUNTS 


-6.23 

IB 

-4. 56 

—1 1 

b, COUNTS 
!MWfcm 2 -sr-|jm) 

159. 71 

140. 25 

Bail 

137. 92 


A/HERE COUNTS Q - a + bh (SPECTRAL RADIANCE) 

O GAIN ALSO CALCULATED FOR FIRST 4 TEMPERATURES USING MTF AND REFERENCE 
BLACKBODIES 


O AVERAGE GAIN, WEIGHTED 


FOR SEPARATION: 


ICAIN (AVERAGE) 


CHANNEL 

1 

2 

3 

4 

157.1 

138.3 

148.2 

135.8 


1 


L 


TEMPERATURES 


‘J/H2 

UJ 












I 30. JO 



;a • hv'O - 00cJ j 0 





gL— r.ii 

iiimain: V 

3 

CALIBRATION 
SHUTTER SIGNAL 

■ 

1 

1 

■ * 

M 

p ii it c ; 

A SUUSIUIARV Of 
NIUMtii AIIICHAM COMfANV 

. . A 

III 

til 

m.i $ 

w4 


O SET BY THERMISTOR ON SHUTTER FLAG 


O NOT A DIRECT FUNCTION OF RADIANCE 


LINEAR REGRESJION 

FIT TO SHUTTER OUTPUT COUNTS (Q ) VS SHUTTER 

sn 

•—* L 

1 

TEMPERATURE <T ), 

sn 

51 DATA POINTS: 

i i j 

CHANNEL 


l < 1 
_>• * 

1 

Q sn = 29.19 + 4.612T sh 


2 

Q S n" 29-29 + 4.612 T sh 

L 

3 

Q sn = 29.34 + 4.612 T sh 

i 

w 

4 

Q crt ■ 29. 24 + 4. 612 T . 
sn sn 

V 


O STATISTICS EXAMPLE: 

CHANNEL 1 COEFFICIENT OF DETERMINATION • 0.996 . ", 

STANDARD ERROR OF ESTIMATE - 0. 15 COUNTS - t 





origjNal p. : ; 

OF POOR QUALiTY 





41 J 

r\ t • external calibrator with two accurate blackbodies is standard 

FOR SCENE RADIANCE. 

> • COMPARISON GIVES SCENE EQUIVALENT RADIANCES FOR THE CALIBRATION 

, SHUTTER AND THE INTERNAL BLACKBODY. 

'I 

. r 

•TRANSFER CHARACTERISTICS REGENERATED BY PLOTTING OUTPUT SIGNAL 
COUNTS VS SCENE EQUIVALENT RADIANCES FROM SHUTTER AND INTERNAL 

BLACKBODY. 

V 

’ • SHUTTER RADIANCE FUNCTION OF SHUTTER TEMPERATURE, 

i • SMALL VARIATION IN RADIANCE FROM INTERNAL BLACKBODY. 

• LITTLE CORRELATION OF THIS VARIATION WITH SHUTTER TEMPERATURE. 




9/R2 





I 

8 t 


SHUTTER SCENE EQUIVAIENT 

RADIANCE: 

i « 

(J 

L c 
l !>ii 

- a + bT(°C) 

* 

— L 

CHANNEL 

1 

2 

H 

t • I 
; ] 
• . 

a 

0. 4898 

0. 4661 

- L 

i 

i 

b 

0. 01390 

0. 01473 

* J 

COEF OF DETERM 

0.979 

0.983 

\ 

INTERNAL 



1*1 

BLACKBODY 

0.53K 

0.42K 

W 

STANDARD 



- . 

DEVIATION 



— 


y/H 2 



















BAND 6 GAIN FUNCTIONS 



ISBRC 

L 

A SURIDi'Anv or 
HUGIKS AIKRAFT CO— TAN Y 


• GAIN VS HEATER CURRENT: G - a + bl 2 



CHANNEL 


1 

2 

3 

4 

COEFFICIENT OF 
DETERMINATION 

0.996 

0.9997 

0.997 

0.994 

a 

164.49 

144.04 

154. 10 

141. 26 

b 

-0. 2478 

-0.2715 

-0. 2477 

-0. 2532 


FROM SETS OF DATA AT 4 CURRENTS OVER SHORT TIME AND 
NEAR CONSTANT TEMPERATURE 


• GAIN VS TEMPERATURE: G - a + bT 


i a 

916. 53 

915.11 

917. 53 

924.85 

b 

-7.6713 

1 -7.8252 

-7.7651 

-7.9344 


FROM SETS OF DATA AT TWO TEMPERATURES AND NEAR 
CONSTANT CURRENT 






BAND 6 GAIN DRIFT 




% * 

“> : r * 


jr ; 

_ Ti / 

1 sit Re i 

. 

A SIIUSIIllAft V Of 
HUGiKS AlHCHAf | CUUfANV 

r J 


" heater S cJr F rent TI0N W C0LD F0CAL PLANE temperature and CFP 
- SUBSETS OF GAIN DATA ARE SELECTED TO DETERMINE THESE FUNCTIONS 

«Rtr S pio“o"Vn« U “ MAUZE “ 10 "*• * « ««“ 

»S«R cT«TaT« , F r,s s * 

CAIN DOWNWARD DRIFT WITH TIME: 1.3% PER DAY 


t # 
i* 

r a 


r 


J 


; 

L 


•J/82 



NORMALIZED GAIN 
VS TIME 
BAND 6 CH 1 











ORJGMMAL F;; 

OF POOR QU, 







ifSil. 00 


* 52.00 


"i4 . O'J ill *1)9.01 

ME. (HI GE l ERR 


NORMALIZED CAIN VS TIME 
TM FI R6 CH4 



y 

t- 






till MAIN 
MAI 'll (I 


P 


PLIGHT MODEL RADIOMETRIC 
SENSITIVITY (3.2.9.1) 
(BAND AVERAGE) 


SBRC 


a subsidiary or 
MUOMCS AIRcnAff COMTAMV 


BAND 


SCENE RADIANCE 


{mW/cni SR ) 


MAXIMUM 

SPECIFIED 


SNR ! 

MINIMUM 

SCENE 

MAXIMUM 

SCENE | 

MEASURED 

SPECIFIED 

MEASURED 

SPECIFIED | 

60. 3 

32 

193.2 

85 | 

59.7 

35 

239.9 

170 j| 

>16. 25 

26 

215. 1 

193 | 

1 96.2 

32 

298.7 

290 

35.8 

13 

176.9 

75 ; 

28. 3 

5 

180.6 

95 | 

NEAT = 

NEAT = 
0.5K 

NEAT = 

NEAT = 
0.97K \ 


NE ( . (*) 


MEASURED SPECIFIED 


0. 28 
0. 29 
0. 13 
0. 19 
0.00 
0.096 
300K 


























UKlGlNAL PAtai ib 
OF POOR QUALITY 


iKpci a 

air.MM. in iiiitfii- f* a r i n 





(cts), and noise (cts) at two 
radiance levels 


SIGNAL 


NOJSt 


I HAND/ 

I CIIANMEL I 


I I 

| r*IC'M ATfr> VIMna | 


I.ON I HIGH | 


I I 

(W!MTfl‘ ¥4M'15 .1 


I.ON I 


HIGH | 


1/ I 

t/ a 
1 / l 
1/ 4 

1 / s 
1 / § . 
i/ i 
1 / N 
1 / * 
l/IO 
I/ll 
1/1? .. 
I/I) 
1/14 

I /I* 
l/U 

a/ I 
i/ a 
a/ > 
a/ 4 
a/ s 
a/ 4 . 
a/ 7 .. 
a/ • 
a/ 9 
a/io 
a/n 
a/ia 
3 /|l . 
a/i 4 
a/is 

3/16 


mil „ 

mi 

asai 

1011 

•ail 

4311 

•all 

sail 

mi 

Oft 6 I 

I 

5491 ” 
1401 

441 |"T: 
4471*. v 

• 4)1 
31)1 

SHI- 


341.71111 

343.50111 

?4S.)40|| 

341.1741 1 
346,19111 

241.3411 1 

aii.ueai i 

343.5)51 I 
343.9151 | ___ 
241.93011 
244.11011 

341.071 1 I _!_ij 

241.1991 | 
241.40111 . 

3 1 7 . 1 5 1 | _ 

34 1.439 1 

. I *V 
241.31*1 

342.4)01 

343.44311 

343*11*| 
a 4 1.1 00 1 1 »• ! 

iu.tmi_uj 

344.67111 

a4l.4lS|| 


?«).® 0 || r _.. 
341.1141 
344,6661 ' f 

341.0631 

243.0) 31 
244.12011 

243,1131 •. ? >1. 
.?44.?3fl L-L'jL 

343.01) 1 
341.17111 
241 , )07|| 

146, «• II". " " 

2 ) 0,31011 / 

?43.)10|1 __1 


1.1701 
I. 1671 
I.I1QI 
1,3441 
1,0991 
.1*1541 
I .0331 
I ,320 1 
1.0941 
1,1101 
i.ixi 
t. mi. 
i.nii 

1.3351 

i, qn 

«!•••} 

0*5161. 

0.3491 

0.49)1 

.o,4ML 

0,1)41 

0,1731 

OilMI. 

0.1901 

0.4301 

O.lSfl 

o;«)ai 

0.1501 

0.4I4L 

0,4351 

0.4561 

0,4«il 


1.7091 

l.66^| 

1 .7161 
1,6141 

i.im 
1.6111 
1.6311 
1.1911 
1.4111 
1.4311 
.. 1.6951 

.^-.1*7061. 

1.6411 

l.iail 
I f 652 
••I.1S) 

.111. 061 . 
0.9)91 
0 . ••) I 

* Ir 7 *- f «4)0tf I 
.v* 6,90*1 

li.lL 1.0011: 

1.091 

0. 990 

!*.*71 

1. P9I 

. IV 1,111 

iiui-i.1911: 

1.6111 


0,5951 
0 .?|< 
0.5951 
0.591 I 
0,5141 
0,55)1 
0,6301 

o.lMi 


3)9.39911 

0.1.091 

I.I5II 

243. 079|| 

0.3131 

1.1411 

3)9 t 347|j 

0,5331 

!, ft 7f 

241,09911 

0 , 6 a 6 j 

• f 1 , 1 59 J 

340,33911 

* 0,3691 

• 1,1611 

?4».?l»l|_ 

0,49*1 

;:*_Li.o*li 

342.001 || 

0.5)11 

1.3011 

3 4 4 . (DU || 

O.blll 

1 . «'»9 1 


I 


I 


'1 ' 


, I 




1 



» ♦ •» 
1 - 

CIIAWUELS 

■ m 
1 

linn/ • 

C 0 l.CWt. 4 TCp 

TALUKS | 

SPEC 

mm 

1 

OUT oi a spec 

1 

CItMItl tli | 

.. LOU . 1 . 

..II 1 CI 1 1 

__LDU__ 

1 ..MICII 

. I_. 

lou.. 1 . .man 

1 

4 / 1 i 

45.0191 

354.7711 

31 

1 140 

1 ■ 

1 

r 

4 / 7 I 

45 . 05*1 

797.0001 

11 

1 740 

1 


1 

4 / 1 1 

47 . 1*41 

700.3671 

37 

1 740 

1 

1 

1 

4 / « 1 

51.7491 

770.6661 

37 

1 74 « 

1 

1 

1 

4 / 3 | 

37.0651 

771.6071 


240 

1 


1 

4 / * | 

• 7.731 1 

Jo). 14)1 

Di” 

; I 4 d~ 


' * • I ** • 9 

1 

4 / 7 | 

41 . 7*11 

173. 4711 

31 

,740 


I-;:.;’ 

1 



41.7111 

51.1) 51 
1MMI 
41.7541 
5 o.? 6 j| 
50.161 I 
M.|OT| 
•7 .4"5I 
)9.07*l 

H'.ifl! 

)9i96l| 
33 . )44 j 
33.0311 
37.0051 
II. 1711 
75 . 3*1 I 
37 . till 
If . 7741 
79.0541 
10.3411 
33.001 1 
35.9001 
17.0771 

37.3111 
70. I00| 

I 

11.7401 

)§.J4«I 

79.01) 1 

74.3111 
11.0701 
77.6711 
?*» . 7 30 I 

75.4361 

70. 0401 
75.0 J4| 
77.7551 
75. 1101 
35.0171 


) 11 ioi 6 | Ji _i ,. 110 .. I ; 

171.0501 
143.6901 
717.1091 

17?i689| 

770.1491 
304.9031 

'I Hi 

19719731 

1 7 1 • If * I 

171.1 191 
179.4331 
191.017 



199.9691 

171.7791 

161.49?: 

199.0941 

169.1191 

IH.Hli 

197.0501 
I 79. 996 j 

197. floi 

' I 

197.0691 

III.IHI 

197.9771 
191.17)1 
I 09 . 9 I 3 | 
I 7 7 . 1 1 o I 
170.11*1 
3)0. 4991 
191.9001 
171. 1971 
179.7901 
174.1901 


}V i* ' 4 l A :fV ' I 'W • r ^’ 

L v lii-iliAii.n. -I .L£li& Mil iLA I 

13 I 79 I I I 

13 I 19 I I I 

I V,79 l ir.i r'i-.:-:., 

I 7S I 17/. 



» , sjugytt.fr 





49 

49 


76.1791 

1 ) 4 . i jd| 

1 

ir 

1 - 1 

79.1101 

199.0401 

3 

4 ) 

r s 

1 

109.3171 • 

» 

3 

43 



1 



(tlS), . 1 IIG IIU I St 

rvH.vice IcvHs 
SIGNAL 


l l J / U (. I.IIU 


I II I I 

| C 4 r.r»l»Trn i* 1 . 111:3 II CAl'C'M.ftrrp Yftl.nro | 


I.ON | II 1 CM 


9 / 

u 

5 1- 

ll.Olfi 

~3i7.70)|| - 

_w."79l _ 
0.93)1 ! ’ 

. / IP 1 

77 1.7651 

/ 

3 1 

34.7741 

739.09011 

. 9.9101 • 

' 1.3951 

/ 

4 1 

)4.|9«| 

7)9.967 1 | ... 

0.9731. . 

. 1. 3911 

1/ 

3 I 

34.7791 

7)9.75911 

0.9731 

I.I4II 

1/ 

6 I 

34.3)01 

7)9.11011 

0.0061 

1.3771 

/ 


11.9971 

717.474(1 



1.9311 


?.om 

7.0141 

7.7991 

0.0401 

7.0)91 

1.9711 

).549l 

1.7401 

7.0901 

7.1491 

7.7991 

6.9601 

i.ooil 

7.1401 

|. 0 «o| 

1.1401 

I 


7*1.40011 
739.93111 
710.374 H 
7)6.07411 
7I9.0J9M 

740. 774M 
7)*i779| j 
741 . 106 || 
119.76911 
710.61911 

7 39 1 7 1 0 1 1 
731.74711 
740.09011 

II 


1 , 0 * | 

!*tv: ! 

0.19*1 

0.3711 

0.4091 

0.70TI 

0.3771 

ollioi ~ 

9)4191 

. i.# J Jf I .i.* 

0.4431 

0.4141 

“^70*339 
0*»99 . 

. 0*399 

0. 4 |9 | 


men | 

0.0601 

0.9101 
0.9491 
0.9491 
0.0611 
0.7911 
0.0691 
0*7491 
. P*73f I 
O. 011 I 

O.OJJI 

.9.0191 

0*1991 

019)01 

0.9991 

Mill 

I 


4. 1911 
4.2901 
4.101 1 
4.4991 
4.3041 

4.7931 

4.73)1 

4.7111 

4.4061 

I 

9.15H 

7.9411 

i.oiol 

7.6791 

7.9001 

1.5091 

7.7301 

7.01)1 

1.67)1 

7.6691 

7.9911 

7.6901 

7.1131 

7.0941 

3.93)1 

7.76)1 

I 


119.31911 

7 1 !.« 2 >ll 

741.09911 
740.07611 
7)9. )H 1 1 

in. mil 

1)9.79111 

740.39711 

II 

713.39411 

717.9)111 

3)4.97Vii 

7)1.9/111 
7)6.46411 
711.07IM 
7)*.. 461|| 
714.9MH 
714.67611 
7)4.37111 
7)6.97911 
713.37711 
733.11*11 

3)4.39911 

II 


' 0*9411. 
1.19)1 
0.9931 
I .0461 
_ 0.9341 

. 0.9761 

0 1 9 1 7 1 

0.900 | 
0.9001 

— J:I 55 I 

0 . 970 I 

. ••■911 

0.9591 
0.9)11 
1.09)1 

6.94s I 

1 .071 1 
1.0091 
1.0941 
0.9101 

1.0601 

o.lioi 

1.004 


H104I 


11)011 

i.«ni 


OF POOR QU 




SB KC 

A SUBSIDIARY Of 
•HJGHfcS AIIICHAf V COMPANY 

« U 

tv' 





NOISE - T\1 CUTPUT IN MUX COUNTS 






IIR MAW 

■~~£/ 


CHANNEL 

No. 


RAND 1 


RADIOMETRIC SENSITIVITY 
THERMAL VACUUM 9/7/82 


2 


125.9 
115.5 
121.7 
120 . 1 


127.9 
121.0 

128.9 

119.9 


131.9 

126.5 

120.7 

125.9 


130. 3 
115. 7 
116.5 
123.2 


123.7 


BAND 


J 1 


39.5 

96.2 

99.0 

58.8 


93.9 

69.0 

95.6 

60.5 


52.7 

66.9 

57.9 
70.6 


97.6 

51.5 

96.9 

36.2 


52.3 


J 2 


218. 7 
201.9 

195.7 

199.8 


233. 5 
223.8 
187.0 
226.2 


220.8 
293. 3 
202 . 1 
232.7 


197.7 
206. 3 

229.7 
218. 1 


219.5 

16.8 


SBRC 


a suiKioiAnv or 
•luoiirs AincNArr company 


BAND 

3 

s . 

S 2 

91.2 

189.5 

52.6 

217.3 

90.5 

183. 1 

95. 3 

189.0 

37.9 

189.0 

92.3 

183.5 

91.8 

192.0 

52.2 

225.9 

39.0 

185.2 

99.9 

220. 1 

93.9 

190.9 

32.0 

115.3 

99.7 

156.3 

99.9 

223.79 

92.9 

210.9 

97. 3 

205.3 

93.7 

191.9 

5.2 

27.7 


BAND 


J 2 


221.9 

265.8 
267.0 

222.9 


258.8 

253.6 

251.0 

219.0 


211.9 

229.8 

253.9 
170.6 


229.2 


256.6 



BAND 

5 

s . 

S 2 

39. 1 

193.0 

38.9 

136.9 

32.6 

128.6 

28.2 

112.9 

36.0 

131.9 

37.5 

131.2 

18.0 

91.9 

37.0 

132.2 

31.7 

IFflU 

11.2 

m 

36.9 

130. 1 

28.9 

110.0 

39.3 

95.8 

36.9 

129.6 

37. 1 

129.6 

36.9 

133.5 

32.5 

120.5 


BAND 

7 

s . 

S 2 

13.0 

129. 3 

27.5 

132.9 

27.5 

139.3 

26.6 

129.7 

28. 1 

157.6 

26. 1 

133. 1 

25.8 

139. 1 

23. 1 

121.3 

26.2 

150.3 

22.9 

123.0 

26.9 

157.0 

23.6 

138.2 

28.7 

157. 1 

25.8 

138.3 

27.8 

160.9 

27.9 

190. 2 


25.3 


129.9 W/O 10 


W/O 10 






















































FLIGHT MODEL GAINS 
AND OFFSETS 


A SmiSIOIAHY (It 
• HIGHLY AlHCflAt I COMPANY 


BAND 1 


GAINS 


COUNTS 


(MW /cm 2 sr |im) 


6 

7 

B 

9 

10 

1 1 

12 

13 

19 

15 

1f» 

AVERAGE 

O 

RANGE (*) 


0 2 

BAND 3 

BAND 9 

BAND 5 

BAND 7 

1 

10.65 

11.13 

79.07 

195. CO 

1 

10.77 

11.08 

ZiL-L'‘ 

ma,ii5- 


10.66 

10.73 

10.63 


. 59 
.51 
10.68 
10. 55 
10.67 
10.55 
10 . 

10 . 

10 . 
10.66 
10. 75 
10.66 
0.08 
2.5 


11.00 

10.95 

11.06 


11.02 

11.11 


11.07 
0.08 
2 . 1 


78.65 
78. 27 
78. 72 


195.65 

195.08 

96.69 


199.52 
196. 09 


i 78.72 

195.61 

t 79. 39 

195. 35 

i 79.32 

196.71 

1 79.22 

196. 08 

1 79.76 

199.73 

i 78.33 

195.97 

! 78.73 

195.85 

79. 02 

195.93 

1 78.73 

195.60 

1 0.97 

0.67 

1.8 

1.6 








oitsets 

(COUNTS) 


Cll 

BAND 1 

BAND 2 

BAND 3 

BAND 0 

BAND 5 

BAND 7 

1 

2.3611 

2. 3602 

2.5291 

2.7296 

3.2701 

3. 7209 

2 

1.969f 

1.7276 

2.0600 

1.9003 

3.0327 

3.0990 

3 

1.8903 

1.9530 

2.0706 

2.3705 

2.9877 

3. 1522 

0 

1.8G83 

1.7030 

1.8335 

1.9773 

3.0701 

3. 1319 

5 

1.7870 

1.6286 

2.0013 

2.0315 

2.9358 

3.0771 

6 

1.9857 

1.9031 

1.8939 

2.2553 

3.0896 

3. 1301 


1.7765 

1.6620 

2.0090 

2.6539 

2.9301 

3.0318 


2.0208 

1.8121 

1.9625 

2.1356 

3. 2606 

3.1500 


1.6703 

1.8053 

2. 1097 

mMfnm 

, v .... 


10 

1.7897 

1.7908 

1.9559 

1.9655 

3.2023 

3.0615 

11 

1.5907 

1.9276 

2.0539 

2.3155 

2.9620 

3.0575 

12 

1.7278 

1.7006 

1.9210 

1.9610 

3.0030 

2.9621 

~TT _ 

1.7058 

1.7081 

1.9015 

2.0231 

2.9006 

2.8572 

10 

1. 9115 

1.7011 

1.9533 

2.1192 

3. 1673 

3.1908 

15 

1.6611 

1.7016 

1.9716 

2. 1018 

2.9183 

Z9619 

16 

1.8567 

1 . 6008 

1.9773 

2.0190 

3. 1127 

3. 1552 








SI 



S2 




1 

•8187 NIF 
7/25/82 
18:54:35 

4 

•SAT NIF 
8/ 5/62 
2:19:21 

7 

•SAI NIF 
9/ 7/82 
9: 4:47 

18 'SAI NIF 
9/ 7/82 
14:46:33 

X AXIS 
LEKFNO 

2 

* BL87 NIF 
7/29/82 
18:45:32 

5 

• SAI NIF 
8/22/82 
28:22:28 

8 

•SAT HTF 
9/ 7/82 
11:38:11 

11 ‘SAT NIF 
9/ 7/82 
18: 12: 19 


3 

•SHI NIF 
7/29/82 
1 tf: 45: 32 

6 

•SAI NIF 
9/ 4/62 
13:31: 6 

9 

•SAI NIF 
9/ 7/02 
13: 8:28 

12 • SAI NIF 
9/11/82 
15:31:34 


19 • SWT HTF 
9/13/82 
11:36:26 


r 

8 . 


S B It C 


*» 

I 

J 


RADIOMETRIC 
STABILITY 
BAND 1 CH 9 & 10 




237 . 239 . 241 . 243 . 243 










BAND 3 CM 9 & 10 



f*‘> 








238 . 238 . 248 . 24 



• -wjtMat i» »««’■ »»<i 


RADIOMETRIC 
STABILITY 
BAND 4 CH 9 & 10 


ii « maim 
MAI11N JN ) 














SIGNAL DRIFT BAND 1 CHANNEL 9 


V| |^- 


0/21/ 2 
10 LEt »il 


* t 

L 


A 



•J/B2 


BAND I DET 9 HDRT H03049 6500+7500' 



______ 9/B2 

BAND 2 DET 9 HDRT H03049 7000-8000' 





SKilMAL UKIh I 

BAND 3 CHANNEL 9 


BAND 3 CHANNEL 9 HDRT H03049 


0 / 21/02 
-►| !◄ — 6 LEVELS 

i 

i 

* i 
*'• 

i ; 


i 



9/82 


7400-^8400' 


OlVaNAVL Ulill- I 


BAND 4 CHANNEL 9 


9/21/82 

-►I |^-^4 LEVELS 


J = ‘ s . 


-I V.I-V* v 

! ; . • i 

' <• 

. - •- i ' ' r - 

-i 


. - • • » 

•« -*■ -i if 

! ;■ • V Y { ' ' • < 


- - ! » ; ' ■ 1 - . 

• . - 
• ii : ,r». • 


• r* " ’v . - 

’ , *1 ^ > . * 1 * 1 


V - . .• ; v -'. 

i . .v:'.---. / • • • N few . ’ 

n - -• - 5^- * & ' ■ it . * v 

v; • $4 ■ ' ■ ( if: >8&. 

. . • r , ,v >-£/ 

, * i Vi • j * C * . • ‘ i “ 


BAND 4 DET 9 HDRT H03049 7400^8100' 


SIGNAL DRIFT 





BAND 5 CHANNEL 9 


9 / 21/62 
10 LEVELS 


BAND 5 CHANNEL 9 


HDRT H03049 7400*8 100 




8 LEVELS 9/21/82 


iJKaN/AL UMIh I 

BAND 7 CHANNEL 9 


BAND 7 DET 9 HDRT H03049 7400-^8100' 




■ fc| V : 


■m 

m 

. 

' ■ f* 
W 

# 

• % 

i' V '. 


STEP RESPONSE (3.2.9 2) 
BANDS 1-5, 7 
FLIGHT MODEL 



A SMUSIUf Aft V Of 
• tliOtlfc S AlHCMAf r COMfANV 


PARAMETER 

OVERSHOOT 


SETTLING TIMES 


RISETIME 


SPECIFICATION 

<10% 


<1.5% ERROR 
AFTER 30 p sec 


<1.0% ERROR 
AFTER 60 p sec 


<20 p sec 
< 0 . 5 % 


PERFORMANCE 

<10%; EXCEPT 7 CHANNELS OF BAND 5 <11.5% 
3.5% TYP. BANDS 1-4 
10.0% TYP, BANDS 5, 7 

BAND 1 - 8 CHANNELS FAIL 
BAND 2-2 

3- 11 " 

4- 5 

5- 1 

7 - NO " 

BAND l - 3 CHANNELS FAIL <1% - 90 pS 


2 - 7 

3 - NO 

4 - l 

5 - NO 
7 - NO 

< 17 p sec 

NO DATA 


<1% - 170 pS 
<1% - 90 pS 


•)/H2 

21 WO 241 







STEP RESPONSE BAND 6 
FLIGHT MODEL (3.2.9.2) 


SBRC 


a sum of am v or 

AIRCflAri COMPANY 


PARAMETER 


SPECIFICATION 


PERFORMANCE 


OVERSHOOT 


SETTLING TIMES 


RISETIME 


£1.5% ERROR 
AFTER 120 |iSEC 

£1.0% ERROR 
AFTER 200 |iSEC 

<00 |iSEC 


£3. 0% 

£1.5% ERROR 
AFTER 35 |iSEC 

£1.0% ERROR 
AFTER 65 |iSEC 

<70 |iSEC 


DROOP 


<0. 5% 


NO DATA 







FLIGHT MODEL 
COHERENT NOISE 


A WRKNMIV Of 
rJOHC* *mCflM( CDMTAN* 


■ *- ».» » -I 


CHANNEL 


AMPLITUDE 
(PK MUX CNTS) 

FREQUENCY 

(HZ) 

0.31 

9144 

0.Z3 

18492 

0.26 

9144 

^0.10 

>5 KHz • 

1.06 

9144 

0.29 

9144 


AT FREQUENCIES LESS THAN 5 kHz THERE ARE STILL AMPLITUDES Of 

0.1 DUE TO THE RAMP OF ILLUMINATION. 

THE NEXT HIGHEST CHANNEL IN BAND 5 IS CHANNEL 9 WITH A PEAK NOISE 
VALUE OF 0.36 AT 9144 Hz. 


9/R2 

xitraxi? 










TABLE SHOWS IN BAND IIADIANCES FOR WHICH A RECOVERY TIME OF LESS THAN 

9 IFOV DWELL TIMES IS INSURED. RECOVERY FROM LARGER SIGNALS TAKES 

10 IFOV DWELL TIMES (TYPICAL). 


WORST CASE NUMBERS ARE BASED ON A THEORETICAL ANALYSIS OF THE 
PREAMPLIFIER ELECTRONICS. 


BAND 

IN BAND BRIGHT TARGET 
RADIANCE (MW/CM 2 /STER) 

SPEC 

TYPICAL 
AT I7°C 

WORST CASE 
AT I2°C 

1 

2.0 

7.9 

6.0 

2 

9.5 

G . 2 

9.7 

3 

2.9 

9.6 

3.5 

9 

5.0 

5. 1 4 

3.5 4 

5 

1.3 

19. 2 

10.7 

6 

230 K 

— 

500°K 

7 

0.8 

8.5 

6.9 


‘BASED ON 
PREAMPLIFIER GAIN 


9/82 

21170104 








SPECIFICATION COMPLIANCE 
SUMMARY 


SBRC 


ALL REQUIREMENTS HAVE BEEN MET (WITH THE FOLLOWING EXCEPTIONS) 

* ullfr^urr MAJ0R WAIVERS ™AT AFFECT SYSTEM PERFORMANCE 
HAVE BEEN SUBMITTED, TEN APPROVED 


• OPEN ITEMS 


* WAIVERS HAVE BEEN SUBMITTED FOR SPATIAL COVERAGE 
AND OUT OF FIELD RESPONSE. 

* ^?c)^r 0 v AS BEEN SUBM,TTED TO DELETE TEMPERATURE 
TELEMETRY FROM TELESCOPE BASEPLATE. 

* np™i CHANNEL 10 PR0BLEM IS BEING CARRIED ON AN 
UrLN FR. 


9/82 

LMM 231 


